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Foundry Technical Reports and 

their Utilisation. 

The recent annual conference afforded us an 
opportunity of discussing with three prominent 
metallurgists, whose work it is to submit reports 
to foundries on technical questions, the use made 
of their reports. Primarily in every case these 
reports are marked ‘ Private and confidential,” 
which creates in the mind of the recipient an 
undesirable effect. The phrase is far too often 
mistaken for ** personal.’ These documents are 
not personal; they belong to the works in general 
and the technical staff in particular. 

A report from such institutions as the British 
Cast Iron Research Association or the Falkirk 
Technical Institute is valueless until such time as 
it is being used by the skilled and unskilled men 
of the industry. If there is a foundry in Great 
Britain which is dissatisfied with the nature or 
type of report received, let them ask themselves 
what they have done to extract the best there- 
from. It would be interesting to learn how many 
academic reports are filed away in a_ practical 
manager’s office and how many practical ones 
stowed away in the corner of a laboratory. Do 
such people imagine that once—when time allows 
they have thoroughly digested what amounts to 
indigestible reports, they will know as much as 
the ‘‘other fellow’’? We can assure them in 
advance they will not. There is only one sane 
course to take to deal with a technical report, and 
that is to submit it to the whole of the technical 
staff, unless it be too large, in which case it 
should be truly representative. 

If a report be poor or defective in some par 
ticular, or of a useless type, then the works 
technical committee can send to the issuing body 
a representative reply. If only this could become 
general the directors of research organisations 
would be in an infinitely better position to visualise 
and to control their work so as better to meet 
industrial needs. As a consequence, the work of 
an association would be much more truly 
co-operative. 

Meetings of the technical staff, even though it 
may consist of the owner, a foreman and a chargé 
hand, should be held weekly. If they do not par- 
ticipate in any research organisation, then thev 
should examine carefully current technical litera- 
ture, or published information relative to jobs in 
hand or to be started. The factors which have 
prevented this method being universally utilised 
are want of vision and lack of enterprise. If a 
foundry manager pleads that he is too busy, we 
suggest that his mental make-up lacks organising 
ability. The institution of technical ‘“ board 
meetings ’’ is equally as important as a directors’ 
meeting. It is as essential to ascertain the tech- 
nical position and potentialities of an organisation 
as it is to learn the financial. 








THE FOUNDRY TRADE JOURNAL. 





June 25, 1925. 


INSTITUTE OF BRITISH FOUNDRYMEN. 


ANNUAL CONVENTION AND BANQUET AT GLASGOW. 


(Continued from page 530.) 


Election of other Officers. 

Tut Prestpent remarked that he had now a very 
pleasing duty to perform, and that was to submit 
the name of Mr. V. C. Faulkner for the post ot 
senior vice-president. His enthusiasm for the 
industry was well known, and he had literary 
powers above most of his colleagues in the mem- 
bership. It did seem to him that Mr. Faulkner 
would make an excellent President when his time 
came along for holding that office. 

Mr. Ontver Stupss seconded the nomination of 
Mr. Faulkner, senior vice-president. Those who 
had come into contact with the latter gentleman 
knew he would make a_ thoroughly officer 
because he had the best interests of the industry 
and the Institute at heart 

The proposition was put to the 
carried unanimously. 


good 


meeting and 


ciation. He was confident that when the time 
came Mr, Goodwin would make an ideal president. 

Mr. V. ©. FavutKNer, who seconded, said that 
Mr. Goodwin joined the Institute as far back as 
1905. He had had a message from Mr. Goodwin 
regretting that a sudden call to town had pre- 
vented him from taking part in this conference. 
The Institute could congratulate themselves that 
Mr. Goodwin had allowed his name to go forward. 
The proposition was carried unanimously. 

Mr. H. J. Youne proposed and Mr. G. E. 


Roperts seconded the re-election of Mr. F. W. 
Finch as honorary treasurer, the former remarking 
that Mr. Finch was a founder of the Institute and 
its first secretary, 

Mr. W. G. Hollinworth was re-elected general 
secretary, sympathetic references being made to 
his health. 


A telegram was dispatched conveying 





Mr FAULKNER in the course of a_ briet 
wknowledgment, said he had to thank the members 
most sincerely for having elected him as senioi 
vice-president The impression had rather been 


horne in upon him that morning that the post was 


no sinecure Next vear the work might be of a 
more extended nature because London was rather 
a difficult district in which to organise a confer- 


ence Not only 60, but they would have next vear 


the International Congress in Detroit City Per 


sonally ne hoped that as Many people as possible 
would accompany him to America in October of 
that vear An International Committee was being 
formed and his colleague (Mr Delport) was 
leaving for the United States in the near future 
so as to bring back the necessary data and infor 
mation They were desirous of ensuring that not 
only gritain but Europe might be adequately 


represented in this conference 

Mr. Patterson proposed the election of Mr 
J. VT. Goodwin, of Sheepbridge, as junior vice 
president, remarking that Mr. Goodwin was a very 
old and valued member of the Institute. He had 
taken a considerable interest in the formation and 
conduct of the British Cast Tron Research Asso 
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the greetings of the Conference. As the result of 


a ballot, Messrs, W. T. Evans, H. Winterton, T. 
Harley, A. Firth and J. Haigh were elected to the 
Council 

Messrs. F. J. Cook, T. H. Firth and O. Stubbs, 


all past presidents, were re-elected trustees, and 
Messrs. J. & A. W. Sully & Company the auditors, 

Whilst the ballot was being taken Mr. Cameron 
delivered his which he 


presidentia) address, in 


Salt l 
PRESIDENTIAL ADDRESS. 


Gentlemen It is five years since our last Con 
ference was held in Glasgow under the presidency 
of Mr. Riddell, and it is my privilege to welcome 
you again to Scotland, where | trust we shall have 
a successful gathering and be favoured with good 
weather 

It is a matter of regret that the coal and metal 
industries are extremely depressed, 
locally. Only the foundries making hght castings 
have their output approaching the normal, while 
some of the larger shops and foundries have not 
heen so quiet for many years. The industry, how- 


especially 


ever, has weathered many a storm in the past, and 
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it is to be hoped that the present conditions will 
speedily disappear, It is during such periods that 
progressive firms take advantage of the quiet spell 
to carry out improvements and re-organisation. 
There is time to overhaul chsolete plant, to improve 
practice and conditions of work, and to effect 
economies. It is indeed in such times that the 
accumulated experience and knowledge of the 
Institute become most valuable. 

In the course of the year the Institute has been 
swrely bereaved by the loss of its first president, 
Mr. Robert Buchanan, and by one who, had his 
health not broken down, would have been elected 
your president to-day. In Mr. Broughall I was 
fortunate enough to make a warm personal friend, 
and have on more than one occasion enjoyed his 
hospitality. He was a fine foundryman, equipped 
better than most of us, and he put the stamp of 





Pror. H. Ries. 


Prof. H. Ries, Professor of Geology and head of the 
Department, Cornell University, has made a special 
study for a number of years of clays and moulding 
sands, -is the author of a report on moulding sand 
deposits of Wisconsin, Michigan and Virginia, was one 
of the pioneer workers in the field work of moulding 
sand testing; has also published numerous reports on 
the clay deposits of different States and Canada. He 
was author of “ Economic Geology, and Clays, their 
Occurrence, Properties, and Uses,” and (with Dr. 
T. L. W ateon) ** Engineering Geology.” Professor Ries 
is Chairman of the Sub-Committee on Tests of the 
American Foundrymen’s Association, and ex-Chairman 
of the Sub-Committee on Geological Surveys, also 
member of the Executive Committee on Moulding 
Sand Research of the A.F.A., and Engineering Divi- 
sion of the National Research Council. He is an 
honorary member of the American Foundrymen’s 
Association, member of the American Institute of 
Mining Engineers, American Ceramic Society, English 
Ceramic Society, Canadian Mining Institute, and 
Fellow of the Geological Society of America. 


efficiency on everything he undertook. The places 
left vacant in our ranks by the loss of those two 
members will be hard to fill, but their example is 
bound to be a stimulus to the younger generation 
of brilliant metallurgists and foundrymen who have 
in recent years become a promise to our future. 

Now that our Institute has completed its twenty- 
first birthday and passed the adolescent stage, it is 
an opportunity to go back to the early days and 
note the steady growth and development and com- 
pares its standing and importance to-day with its 
modest outlook twenty years ago. 

When we take into consideration the adverse 
factors which have operated for some time, the de- 
pression, the unemployment and the higher rates 
of subscription, the progress made cannot be con- 
sidered otherwise than satisfactory. The actual 
work accomplished may be gauged to some extent 
hy the reports of Papers published in the Yearly 
Proceedings and also in the technical Press. There 
are also many unpublished which are given and 
discussed at different branches. In Scotland the 
interest among the members and their large 
attendances at the regular meetings is most grati- 
fying, whilst the discussions are invariably spirited 
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and interesting. Another prominent and satisfac- 
tory feature in the work of the Institute is to be 
found in the keen interest and excellent attend- 
ances at the meetings of the Council, in spite of 
the long distances many of the del egates have to 
travel with the cost and loss of time involved. 
Facts such as these are a sure index of interest 
and prosperity. 

The standard of the Papers given is rising in a 
very noticeable degree, both in respect of quality 
and variety as well as scope. Frequently an ex- 
cellent Paper is read by a keen practical worker, 
to whom, in some cases at least, the necessary 
literary work is a real labour. Sometimes when 
hearing or reading a Paper and discussion some- 
thing new or original is suggested, and one should 
take advantage of this by giving it a thorough and 
patient trial in the foundry, 











Mr. Joun T. Goopwin (Junior Vice- 
PRESIDENT). 


Mr. J. T. Goodwin was born on May 3, 1877, at Ripley, 
Derbyshire. He was a pupil under Mr. Thos. Gillott, 
general manager of the Butterley Company, Limited, 
Butterley, Derby. It is interesting to note that the 
Goodwins’ held positions as managers in these works 
since 1780. He afterwards became foreman pattern- 
maker at the Dearn & Dove Steel Works, Barnsley, 
and draughtsman to the Holwell Iron Company, 
Limited, Melton Mowbray, during the erection of the 
new foundries and engineering shops. He then 
became engineer for the blast furnaces of the Holwell 
Iron Company, Limited. Other positions held latterly 
by Mr. Sendai include that of works manager to 
Cochrane & Company, Limited, Middlesbrough; and 
general manager of the foundries and en ineering 
departments of the Sheepbridge Coal & Iron Company, 
Chesterfield, which position he has held for the last 
18 years. During the war he erected a new factory 
for the complete manufacture of shells for the 
Admiralty up to 15-in. diameter, and delivered over 
10,000 tons of various shells, bombs, depth charge 
throwers, etc., and 20,000 tons of castings to Govern- 
ment requirements. He was captain of the Northern 
Command of the Derbyshire Motor Transport Corps, 
and in recognition of his services he received the 
M.B.E. at Buckingham Palace in 1918. He has been 
a member of the I.B.F. since 1905, and was on the 
Reception Committee upon their visit to Middles- 
brough in 1907. He was ote connected with the 
Sheffield branch up to the middle of the war, giving 
several Papers. fe is a member of the Council of 
the B.C.I.R.A., and is a member of the Institution of 
Mechanical Engineers, the Cleveland Institute, the 
Institute of Meta's, and the Iron and Steel Institute. 


We are still very conservative and reluctant to 
leave the beaten track. During the last few vears, 
however, we have seen abroad foundrymen who 
have not been afraid to strike out on new and 
original lines in respect of cupola work, gating of 
moulds, testing and pattern making, and more 
recently in obtaining cast iron in its strongest 
physical structure and composition, not occasion- 
ally by chance, but regularly and uniformly. Let 
us trust that our Institute will be encouraged to 
leave ‘rule of thumb” and take its share in 
discovering and making known improved methods 
and procedure. It should be superfluous to-day to 
repeat the advice often given that a log be 
accurately kept daily with full details of cupola 


D 
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charges, output and time-table, and that this be 
followed up by a daily or frequent test of the 
metal. 

The subject of education has been one of the 
leading themes for years in presidential addresses. 
There is no necessity to dwell on the subject. 
Much is being done in the progressive branches to 
develop this good work quietly and steadily. It 
is work in which the Institute takes a deep and 
real interest and in which it takes the leading 
part. France has taken up this subject very 
thoroughly in their specially organised and com- 
plete arrangements recently instituted. The main 
point is to interest the student in his craft, to give 
him at least some elementary knowledge of the 
constituents of the metals and raw materials, with 
instruction as to the proper methods of treating 
them. The student must be convinced that in his 
own interests such knowledge is essential, should 
he have the least spark of ambition and aspire to 
the position of foreman or manager. Within the 
last few months two foreign moulders were adver- 
tised for a position abroad. Eventually two were 
selected, both young working moulders, one of 
whom had taken advantage of the excellent 
Foundry Technical Institute at Falkirk, the other, 
who was not within range of similar facilities, had 
taken a correspondence course on the subject. 
his was one of the main factors in their securing 
responsible and remunerative jobs with good pros- 
pects of promotion. Membership of our Institute 
is invariably a point in an applicant's favour for 
such positions, especially when he has taken 
advantage of any technical and practical training 
organised by the branches. 

A year ago in his presidential address Mr. 
Patterson referred to the activities of the British 
Cast Tron Research Association, and expressed the 
hope which was entertained regarding its future 
activities after the difficult initial period through 
which it had passed. At that time, nearly at the 
end of its third year of existence, it had obtained 
a number of members, but its research programme 
was scarcely in being, and it had not succeeded in 
raising in any single year the minimum income 
stipulated by the Government. However, the 
Council entertained such hope of the future that 
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Messrs. Bell (Scotland), Makemeon (Lancs), Sommerfield 
(London), and Roe (Birmingham) 


they undertook with the Government that not 
only should the minimum income be secured during 
the succeeding two years, but that the difference 
hetween the actual and stipulated income for the 
first three vears should be obtained. The fourth 
vear, closing at the end of this month, has indeed 
brought a very striking change. Not only has the 
minimum income been secured, but a considerable 
fraction of the deficit of the first three vears has 
also been raised, and the future has never been 
brighter than at the present time. The quarterly 
Bulletin has been issued regularly; there is a 
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continuously increasing use by members of the 
Library and Information Bureau. A number ot 
members have been advised on difficulties arising 
in foundry working, and many have expressed 
considerable satisfaction with the results, and still 
more members have been personally visited by the 
director and consultant. A research programme is 
in full swing, and investigations are proceeding, at 
the Universities of Sheffield, Manchester and Bir- 
mingham, and more recently an important piece of 
work has been commenced at the National Physical 
Laboratory. In addition, the Association has 
acquired its own laboratory and has increased its 
staff. Important work is also being carried out in 
the works of various members. The co-operation 














PRESIDENTS—Past, PRESENT AND FuTURP. 


Left to Right.—Mr. V. C. Faulkner (Sen. Vice), Mr. R. O. 
Patterson (Retiring), Mr. J. Cameron (Newly Elected), Mr. 
F. J. Cook (Past), and Mr. M. Riddell (Past). 


hetween the Institute and the Association has in- 
creased considerably, since the Institute’s delegate 
member now acts as a member of the Council of 
the Association, and the director of the Associa- 
tion has been invited to join the Council of the 
Institute. The two bodies are also co-operating 
very closely through the Joint Test-Bar Committee 
in connection with the establishment of national 
specifications for cast and malleable iron, the 
1.B.F. specification being used as a basis for grey 
iron. 

In regard to the future of the industry, there is 
a vast field for improvement in method, in organi- 
sation and in research. The work of the moulder 
is most interesting. It calls for skill, for resource, 
for experience gained from the ever changing 
varieties of work. Too much of his time is taken 
up in the preparation and handling of sand in 
ramming and lifting heavy boxes. Modern method 
is in the direction of eliminating many of these 
hy mechanical means and confining the moulder’s 
work to the exercise of his skill. Great improve- 
ments in plant for this purpose have been made, 
and their adoption by enterprising firms has 
effected considerable economies in cost of produc- 
tion and on cost. In this respect a plentiful 
supply of the cheap power about which so much has 
heen heard will be essential, particularly if the 
advantage of the electric furnace is to become a 
practical proposition for more genera] use. There 
is a growing demand for castings of quality, par- 
ticularly in regard to cast iron. Engineers re- 
quire reduction in weight without loss of strength, 
and the latter improvements in internal combustion 
engines call for quality which can only be produced 
hy the combination of scientific knowledge hand- 
in-hand with efficient foundry equipment and pro- 
cedure. Members of the Institute have taken a 
leading place in this respect and there is endless 
scope for further demand and development. 

The centre of all foundry work is the cupola, 
and it is interesting to know that the British Cast 
Iron Research Association have tackled this im- 
portant subject, collecting the various details 
involved, with the view of reaching some approach 
to reliable standard practice. 

Much work has vet to be done in regard to 
testing, blending and use of sands, particularly in 
the way of making use of local material. The 
employment of oil sand cores has received a good 
deal of attention and is becoming more general, 
with good results. In this subject alone there is 
a whole field of useful research. 
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The problem of transport, especially in foundries 
engaged in the lighter classes of work, has not, 
except in exceptional cases, received the considera- 
tion which it requires. In a Paper read in Glas- 
gow in February, it was pointed out that in a 
light castings foundry melting 30 tons per day, the 
materials handled amounted to approximately 255 
tons, 150 tons by the moulders and 105 tons by 
unskilled labour. These figures, although approxi- 
mate, are illuminating and show the desirability of 
making use of modern methods to effect consider- 
able saving in energy, time and unnecessary labour. 

So far, [I have noted in a very rough sketch a 
few of the more striking points in the work and 
progress of the Institute in the past and for the 
future. It may be on account of the foundryman’s 
art being so intricate and so elusive and conse- 
quently so interesting, but in any case it is a very 
striking fact that our Institute has the faculty of 
getting the very best out of its, office-bearers. The 
past presidents in particular have given a splendid 
record of service. They have built up and main 
tained the present position and have brougit to 
the Institute both honour and dignity. This 
efficient and constant service has not been confined 
to presidents, but has been general throughout the 
branches where the more unobtrusive, but none the 
less efficient work done by local presidents, com- 
mittees and secretaries is the most valuable asset 
any Institute could possess. 

Our object at this anniversary period should be 
to appreciate the spirit of loyalty, enthusiasm and 
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Cameron had said to them that day. It afforded 
him pleasure, therefore, to move that the thanks 
of the members be extended to the President for 
his interesting inaugural address. 

Mr. F. J. Cook, Birmingham, in seconding, 
remarked that he had a good deal to do with the 
earlier history of the Association. As the oldest 
past president of the Institute he could appre- 
ciate as much as anyone else the progress that had 
been made. He well remembered with what fear 
and trembling the original nine floated the Insti- 
tute. Two of the original founders were present 
that day. They had no conceptian where they 
might ultimately get to with the Institute. Cer- 
tainly at first there was a great deal of struggle 
to push the Association forward, but it was a 
delight to all of them to note that progress had 
been made in numbers, while they had also gained 
in prestige. He felt certain that the good work 
would continue to be enhanced by the acquisition 
of the present President. 


Retiring President Thanked. 


Tut Presipent, in calling for a vote of thanks 
to the retiring President for his services during 
the past year, remarked that Mr. Patterson had 
visited all the Branches. He had done what he 
could to uphold the honour of the Institute, and 


they were grateful to him for his efforts. Mr. 
Patterson had undoubtedly put his heart into the 
work. They knew he would do that, but he had. 





MEMBERS AND THEIR GUESTS AT THE BANQUET. 


service of those who have gone before and who 
have so nobly borne the burden of the early 
struggles. Inspired by their example, let us not 
be content with the elimination of failures or de- 
fects, but let us strive to improve and still im- 
prove working conditions and quality until sub- 
stantial improvement is attained in the melting of 
metal and in the quality and finish of the castings. 
To attain this one has to take some trouble, but 
help is to be found in the interchanges of experi- 
ence and visits to works which membership implies, 
and the reward is the realisation of at least part 
of our ideal, a keener interest in our own work and 
increased satisfaction and confidence from our 
customer. IT can honestly affirm from my own per- 
sonal experience that since becoming a member of 
this Institute [ have gained much, primarily in 
the many friendships made, which to me are even 
more valuable than the knowledge and experiences 
which have been considerable. 

Gentlemen, [I thank you for the honour con- 
ferred upon me, and I shall do what I can to 
maintain the high standard set up by my _ pre- 
decessors in office. 


Votes of Thanks for Address. 


Mr. J. SuHaw, Sheffield, said that if Mr. Cameron 
had provided them with a foretaste of what they 
had to expect in the coming year, then they were 
assured of good things. The President had touched 
on the practical side of the work, and he had given 
them an incentive to strive to do better in the 
future. They had been greatly helped by what Mr. 


surpassed himself during the year and had put in 
an extraordinary amount of activity. 

Mr. J. Suaw, Sheffield, in seconding, said visits 
of that kind to Branches in different centres of 
the kingdom entailed a great deal of time and 
thought. That was altogether apart from the 
correspondence that the President had to under- 
take in replying to points raised by individual 
members. 

Mr. R. O. Parterson, in acknowledging the vote 
of thanks, said he was very grateful for their 
recognition of his work. He could assure them 
that his year of office had been most interesting. 
He had visited every Branch of the Institute ex- 
cept one. The experience he had gained had been 
of invaluable service to him. He had the feeling 
that the educative advantages of the Institute 
were not stressed as they ought to be. The meet- 
ings for discussion on points of mutual interest 
and difficulty had gone a long way towards improv- 
ing the earning capacity of the members. That, 
at all events, had been his own personal experi- 
ence, and he had been a member of the Institute 
since 1905. Nowadays he felt that he must have 
known very little about foundry work when he 
joined the Institute, 

The remainder of the session was devoted to the 
reading and discussion of Papers. 

Civic Reception. 

In the afternoon, and before proceeding to the 
City Chambers for a civic reception, Mr, Cameron, 
on behalf of the Institute, placed on the Cenotaph 
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a laurel wreath, carrying the letters “ I.B.F.” 
The members and friends were the guests of the 
Lord Provost, Magistrates, and Town Council of 
Glasgow. They were received in the Satinwood 
Salon by Bailie Angus McDougall, who was accom- 
panied by many of the other magistrates of the 
city, as well as members and officials of the 
Corporation. 

Battiz McDoveatt, addressing the company in 
the Banqueting Hall, reminded them that the 





Mr. F. 


H. Hurren 


Mr. F. ‘H. Hurren, who read the Paper on “ Malle- 
able Cast Iron,”’ was born in London in 1881. He 
studied chemistry and metallurgy at the Northern 
Polytechnic under Dr. J. T. Dunn and H. C. L. 
Bloxam. In 1904 he joined the staff of the Rover 
Company, Limited, Coventry, to equip and 
organise a Laboratory in connection with auto- 
mobile engineering. He was appointed chief 
chemist and foundry manager in 1910, the foundry 
having a large output of castings in aluminium, 
gunmetal, grey iron, and malleable iron. Mr. 
Hurren has beon a member of the Institute of 
British Foundrymen since 1907, and was_ presi- 
dent of the Coventry Branch, 1920-21. He is also 
an Associate of the Institute of Chemistry, 1919, 
a member of the Society of Chemical Industry, 
the Institute of Metals, and the Iron and Steel 
Institute. 


Institute was formed 22 years ago. It was 
inaugurated with the idea of promoting the intel- 
lectual welfare of the members. The other side 
of its origin and inception was to make, if at all 
possible, for the advancement of the foundry 
industry. Personally he was glad that he was in 
a position to congratulate them on the success that 
had been attained. The demands of modern engi- 
neering were now very exacting, and with com- 
petition both severe and _ intensified, it really 
behoved all foundrymen to take advantage of 
every opportunity of acquiring knowledge of 
materials and methods. It did seem to him (Bailie 
McDougall) that the Institute of British Foundry- 
men offered a valuable medium for the acquisition 
of such knowledge. 

Mr. JoHn Cameron, the President, appro- 
priately acknowledged the kindness of the Corpora- 
tion to the members of the Institute. To his mind 
there was no more suitable place in the whole 
kingdom than Glasgow for a civic reception to a 
body such as theirs. Glasgow was strongly tied 
up with the foundry industry as well as with the 
huge coal and metal industries. Since that was 
the acknowledged position, a welcome from its civic 
rulers was bound always to be very acceptable. 

Mr. R.O, Patterson, the retiring President, and 
Sir Arcnipatp McInnes Snaw joined in the 
oratory, which, on account of the heat, was brief. 
In the course of the afternoon the guests were 
served with light refreshments. 


ANNUAL BANQUET. 
The annual banquet was held in the Grosvenor 
Restaurant. 
After the usual loyal toasts had been proposed 
by Tue PrestpeNt, and duly honoured, Mr. R. O. 
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PATTERSON, retiring President, proposed the toast 
of ‘‘ The City of Glasgow,’’ which, in the absence 
of the Lord Provost, he coupled with the name of 
Bailie Angus McDougall. 

He explained at the outset that the early history 
of Glasgow commenced in the sixth century. 
Owing to the exceptionally favourable position of 
the city geographically, it developed its boundaries 
very extensively. So much was that the case that 
whereas the population of Glasgow in 1801 was 
some 17,000 odd, it was to-day well over a million. 
It had the mastery of the sea on one side, while 
it was surrounded by collieries that provided excel- 
lent coal. As Englishmen well knew, Glasgow was 
capable of producing excellent pig-iron. In the 
earlier stages of its career Glasgow had tremendous 
difficulties to contend with in order to gain an 
access to the sea. Indeed, some years ago the 
River Clyde was only fit for the navigation of 
small boats. An immense sum of money had, how- 
ever, been expended in order to bring the sea to 
Glasgow, and the outlay in that direction had 
made for the general development and advance- 
ment of the city. 

Battie AnGus McDoveat1, in replying to the 
toast, said it was often a moot point for discussion 
whether the Clyde made Glasgow or Glasgow made 
the Clyde. The greatest problem, however, that 
faced the city at the moment was the one of 
extension. No doubt Glasgow was indebted to the 
Clyde Trust for the foresight and management they 
had shown. The city had been favoured certainly 
in having the natural facilities of the Lanarkshire 
coalfields just at hand to develop their industries, 
but even making every allowance for all these 





Mr. J. W. Donatpson, B.Sc. (Edin.), A.T.C. 


Mr. Donaldson, the author of the Paper on 
“ High Temperature Tests of Cast Iron,”’ received 
his early training in the laboratory of the Carron 
Company, Falkirk. After a course of study at 
Edinburgh University and the Royal Technical 
College, Glasgow, he was on the metallurgical 
steffs of D. Colville & Sons, Limited, Mother- 
well, and Wm. Beardmore & Company, Limited, 
Glasgow, before becoming chief chemist and 
metallurgist with Scotts’ Shipbuilding & Engineer- 
ing Company, Limited, Greenock, in 1918. He 
was Carnegie Research Scholar of the Iron and 
Steel Institute in 194. In addition to being a 
member of the Institute of British Foundrymen, 
Mr. Donaldson is also a member of the Iron and 
Steel Institute, Institute of Metals, and Society 
of Chemical Industry. He has contributed Papers 
to various societies, including a joint Paper 
with Mr. A, Campion to the Annual Convention 
of the Institute of British Foundrymen at Bir- 
mingham in 1922. 


things, he was going to assert that Scottish fore- 
sight had contributed to make Glasgow what it was 
to-day. As a matter of information to their 
English guests, he would point out that Glasgow 
had 53 persons to the acre, compared with 33 in 
Liverpool and Manchester, 21 in Birmingham and 
16 in Leeds and Sheffield. They would be ready 
to recognise after hearing these statistics that the 
problem of Glasgow in the matter of density of 
(Continued on page 555.) 
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Aluminium-Alloy Castings. 





By S. L. ARCHBUTT, F.I.C. (National Physical Laboratory). 





(Continued from page 528). 


Age-Hardening. 

The mechanism of age-hardening in aluminium 
alloys has been very clearly and_ beautifully 
demonstrated by Hanson and Gayler* in research 
at the National Physical Laboratory on alloys of 
aluminium with magnesium and_ silicon, which 
show marked age-hardening. In this system the 
presence of a definite compound between mag- 
nesium and silicon Mg,Si was established. This 
compound has in polished, unetched sections a 
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Fic. 6. 
(From J. Inst. Met., 1921, 26, p. 344.) 


beautiful iridescent blue colour. Characteristic 
forms of it are shown in the photomicrograph 
(Fig. 4). It is soluble in solid aluminium, and 
this solubility was found to decrease with tem- 
perature in the manner indicated in Fig. 5. 

Slowly cooled alloys did not harden, but 
quenched alloys did, and the extent of the harden- 
ing measured by hardness and tensile tests 
increased with the amount of the compound in 
solid solution at the quenching temperature up to 
the limit of solubility in the solid alloy at that 
temperature. This is illustrated in Figs. 6 and 7. 
On slow cooling Mg,Si separated as tree crystals 
visible under the microscope, but on quenching no 
separation was visible. The compound’ was 
retained in solid solution. 
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Fic. 7. 
(From J. Inst. Met., 1921, 26, p. 344.) 


Such a supersaturated solution at normal tem- 
perature is not in equilibrium and tends to 
deposit the excess Mg,Si. It was thus established 
that age-hardening was associated with the forma- 
tion of this super-saturated solution, and there 
appeared little doubt that it is caused by the 
tendency of such a solution to revert to a more 
stable state by the precipitation of excess 
compound. 





* J. Inst. Met. 1921 (2), pp. 321-355. 


The generally accepted theory is that a gradual 
precipitation of fine particles of the compound 
takes place subsequent to quenching, and that it is 
the presence of these hard particles within the 
crystals of the matrix which causes the hardening. 
Material confirmation of this is shown in photo- 
graph Fig. 8 (500 dias.) of the microstructure of 
a cast specimen of heat-treated and aged ‘‘ Y ’’- 
alloy which has been held at 250 deg. C. for 12 
days. Under such treatment the precipitated 
particles might be expected to grow and become 
visible under the microscope. The microstructure 
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indicates large numbers of small needles and 
rounded particles within the grains. 

The explanation of the age-hardening process in 
certain aluminium alloys thus arrived at leads te 
the important generalisation that wherever in any 
alloy a super-saturated solid solution can he 
formed by quenching, and can subsequently be 
allowed or caused to revert towards a more stable 
state by precipitation of minute particles of the 
dissolved constituent hardening and tempering 
hecomes possible. 


Constituents Producing Age-Hardening. 


Influence of Composition.—A_ constituent or 
constituents may produce age-hardening in an 
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(From J. Inst. Met., 1923, 29, p. 509.) 


alloy on quenching or rapid cooling, if appreciably 
soluble in the solid alloy at the quenching tem- 
perature and becoming less soluble at lower tem- 
peratures. It has been shown that the compound 
Mg.Si exhibits such behaviour and_ produces 
marked age-hardening. 
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The compound CuAl, shows similar behaviour in 
regard to solubility as illustrated in Fig. 9, 
where it is seen that the solubility of copper in 
solid aluminium falls from 5 per cent. at 540 deg. 
C. to about 3 per cent. at 20 deg. C. Accordingly 
it might be expected that alloys containing more 
than 2 to 3 per cent. of copper in solid-solution 
at, say, 450 deg. would undergo age-hardening on 
quenching from that temperature. This has been 
shown to be the case by Hanson and Gayler for 
both wrought and cast alloys, and will be referred 
to later. The hardening is illustrated in Fig. 10. 
Age-hardening has also been demonstrated by the 
above workers, in the binary zinc-aluminium 
system, but would appear to be applicable with 
advantage only to the heavier alloys containing 
over 20 per cent. zinc. 

A consideration of vital importance affecting 
age-hardening is that the addition to a solid solu- 
tion of one constituent, of a second constituent 
also soluble in aluminium, will usually affect the 


Brinell Hardness Numbe~ 








Copper per cent. 


Fic. 10. 
(From J. Inst. Met., 1923, 29, p. 495.) 
solubility of each. Addition of an insoluble con- 
stituent such as iron will have little if any affect. 
Thus, in presence of magnesium, copper becomes 
practically insoluble in aluminium at 400 deg. C., 
whereas normally it is soluble at this temperature 
to the extent of 3.7 per cent. The solubility of 
copper in aluminium at 500 deg. C. is reduced 
from 4.5 per cent. to 2 per cent. by addition of as 
little as 0.7 per cent. Mg,Si. 

Again, the solubility of Mg,Si in aluminium at 
580 deg. C. is reduced from 1.6 per cent. to 1.] 
per cent. by presence of an excess of less than 
1 per cent. of magnesium. The effect of this 
reduction of solubility in diminishing the harden- 
ing effect obtainable on quenching is illustrated 
in Fig. 1). 

It is evident, therefore, that to obtain the best 
possible results from a heat-treatable alloy, careful 
control of composition is vital, and that in order 
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knowledge of the constitution and of the solu- 
bility relationship of the constituents in the solid 
state is essential. 

Accelerated Age-hardening.—As already referred 
to, the process of age-hardening can be hastened 
by employing temperatures above atmospheric 
normal. Fig. 12 shows graphs of age-hardening 
after quenching for an aluminium alloy containing 





June 25, 1925. 


copper 3.74; 
per cent. 

It will be noticed that at 25 deg. C. maximum 
hardness is reached in about four days, but that 
at 140 deg. C. an equal degree of hardness is 
reached in a few hours. The further fact will 
also be noticed that at 140 deg. hardness con- 
tinues to increase, approaching a maximum value 
in about five days, which is approximately 30 per 
cent. higher than that attained at 25 deg. C. At 
200 deg. C. the rate of hardening is still more 
rapid but is followed by a gradual softening, the 
alloy eventually becoming softer than when aged 
at normal temperatures. Increase of hardness 
above that normally reached at atmospheric tem- 
perature may be accompanied by decrease in 
ductility. 

It is evident, therefore, that accelerated age- 
hardening requires careful control to avoid on the 


Mg 1.08; Si 0.30, and Fe 0.52 
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one hand attainment of too great hardness at 
expense of ductility, and on the other hand 
softening. 

Tempering.—In analogous manner to certain 
quenched steels, age-hardened aluminium alloys can 
be further hardened by exposure to temperatures 
above atmospheric; temperatures between 150 to 
200 deg. C. are suitable for aluminium alloys. An 
example of this in the case. of binary copper- 
aluminium alloys has been described by Hanson 
and Gayler, and is referred to later. Results are 
illustrated in Fig. 13. Age-hardened alloys con- 
taining copper-nickel-magnesium and silicon (e.g., 
‘*Y’’-alloy) can be similarly further hardened by 
such treatment. 


Ultimate Streas in British Tons per Sq. In. 
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(From J. Inst. Met., 1923, 29, p. 498.) 


Cast v. Wrought Alloys. 
Heat-treatment of Cast Alloys.—It has been 


shown that to produce age-hardening in an alloy, 
it is necessary firstly to have present a constituent 
or constituents exhibiting differences in solubility 
at high and low temperatures, and secondly to 
bring about maximum solution possible at the 
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quenching temperature. The larger the _ indi- 
vidual crystals of these constituents, the more 
slowly will they diffuse into the solid alloy and 
the longer the exposure required at the high 
temperature before quenching. It is this fact, 
coupled with ignorance of the true mechanism of 
age-hardening, to which previous lack of success 
in producing hardening in cast alloys is 
attributable. 

Hot-working breaks up the crystals of the con- 
stituents, disseminates them, and at the same time 
exposes them to temperatures favourable to solu- 
tion, so that if sufficient hot work is applied, 
solution is very effectively brought about at the 
working temperature, and the actual period of 
heating at the quenching becomes comparatively 
unimportant. 

Circumstances are very different in the case of 
castings, however, and the period of heating before 
quenching is of vital importance. Hours instead 
of minutes are required, depending upon the 
coarseness of grain and the maximum temperature 
which can safely be employed. 

Duralumin.—Guillet* has recently demonstrated 
that by suitable treatment duralumin castings, 
both sand and chill, can be caused to age-harden 
to an extent comparable to that of the wrought 


alloy. Examples of his results are given :n 
Table I. 


TasLe I.—Hardness of Duralumin Castings.* 
Hardness (Brinell). 








Not Immediately | 96 hrs. after 
Condition. quenched. after quenching. 
quenching. 





Sand. Chill. | Sand. Chill. | Sand. Chill. 











As cast oak aan 60 — — oes — 
Annealed --| 45 54 -- — ~- - 
iets ..j| — — 49 59 62 80 
] ee i = 57 58 14 84 
3 gees ee 56 = s«B9 73 «88 
10 ae 61 69 85 95 
10 hrs. at 525°| — —_ — = 98 104 





* Rectangular plates 125 x 100 mm., recessed, thickness varying 
from 10 mm, to 6 mm. 


The effect of grain size, period of soaking before 
quenching, and temperature are clearly shown. 

The hardness reached on ageing is comparable 
with that of the age-hardened wrought-alloy. 
The shear strength of the chill-cast plates was 
increased from 9.8 tons per sq. in. as cast, to 
14.2 tons per sq. in. 

Copper-Aluminium. — The profound improve- 
ment in the properties of cast binary copper- 
aluminium alloys containing 4 to 5 per cent. of 


Hardness ( Bri nell, 10mm. ball 500kg load.) 
s 
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Fic. 14.—Acr HarpeENING oF ‘ Y ’’-ALLoy. 


copper, which can be obtained by heat-treatment, 
has been demonstrated by Hanson and Gayler and 
is illustrated in Fig. 13. In this instance the 
bars were chill-cast l-in. dia. and were heated at 
500 deg. C. for 24 hours before quenching. The 
period of ageing at normal temperature was six 
days. The further improvement obtained cn 
tempering in certain cases is shown. Accelerated 
ageing by quenching to 100 deg. C. in boiling 





* Revue de Métallurgie, Dec. 1924, 
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water and holding in the boiling water for one 
hour produced an equally good effect. 

It is seen that in the case of the 4.5 per cent. 
copper alloy, the tensile strength was raised from 
11 tons per sq. in. as cast, to about 17 tons, and 
elongation from 14 per cent. to 18 to 25 per 
cent. on 2 in. 

A tensile strength of 17 tons per sq. in. in a 
light aluminium alloy casting is remarkable, and 
has only been exceeded in the case of the alloy 
‘““Y”’ (copper 4, nickel 2, magnesium 1.5 per 
cent.). 

The value of a heat-treated copper-aluminium 
alloy such as the above will depend on its resist- 
ance to deformation under bending fatigue, etc., 
stresses. It may be that like the tough but duc- 
tile silicon alloys, it will prove too plastic. 

















Fig. 15.—‘* Y ’’-atnoy 1-1n. pia. CHILL x 150 pbIAs. 


It has a strength/weight ratio (ultimate stress 
in tons per sq. in. divided by specific gravity in 
grammes per cc.) of 6.0, second only to heat- 
treated ‘ Y,’? the normal value for which under 
similar conditions is 7.2. 


Preparation and Properties of “ Y’’-Alloy. 

The preparation and properties of this alloy 
were first described in the 11th Alloys Research 
Report, Institution of Mechanical Engineers, 1921. 
Further information regarding preparation and 
heat-treatment has been given in subsequent 
papers to the Institute of Metals. 

A remarkable increase in strength is attainable 
with this alloy by age-hardening treatment. The 
tensile strength of l-in. dia. chill-cast bars is 
raised from about 14 tons per sq. in. as cast to 
20 tons and over, with an appreciable improve- 
ment in ductility, heat-treated bars giving 4 to 
7 per cent. extension on 2 in. 

A typical age-hardening graph for a chill-cast 
bar quenched from 520 deg. C. is shown in 
Fig. 14. It will be seen that the alloy requires 
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Fie. 16.—‘* Y ’’-atnoy 1-1n. pia. CHILL, 
Heat Treatep x 150 pias 


not less than eight days at atmospheric tempera- 
ture to approach maximum hardness. 

The effect of heat-treatment on the micro- 
structure is illustrated in Figs. 15 and 16 at 
150 dias. 

Age-hardening can be accelerated as in other 
alloys by employing higher temperatures, and 
experiments are in hand at the National Physical 
Laboratory for the purpose of arriving at con- 
ditions suitable for application industrially. 








542 THE FOUNDRY TRADE JOURNAL. 


The heat-treatment temperature for obtaining 
maximum strength should approach 520 deg. C. as 
closely as possible, but not exceed it. One-in. dia. 
chill-cast bars require a period of not less than 
six hours at this temperature before quenching. 
Sand-cast bars require longer, and large castings 
may need 24 hours or more, depending on _ the 
coarseness of grain, to approach maximum 
strength. 

In the heat-treated conditions the elastic pro- 
perties and fatigue resistance of this alloy in the 
Taste I1.—Properties of *‘ Y ’’-alloy. 





ok et Cast, heat- 
As cast. | treated. 


Density, grammes per cc. . 2.79 | 2.79 
Elastic limit, tons per sq. in. wal 5.00 } 7.00 
Maximum stress, tons per sq. in. | 14.00 | 20-21 
Elongation, per cent. on 2 inches | 2 4-7 
Safe fatigue range (12 million re-| 

versals), tons per sq. inch 5 — | +7.00 
Hardness (Brinell, 10 mm. ball, | 

500 kg. load) 76 | 105 











cast condition are remarkably high, placing it 
weight for weight in a class by itself in comparison 
with other available casting alloys. 

Typical properties relating to l-in. dia. chill- 
cast bars are given in Table II. 


An admirable description and comparative 
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difficulties, which, however, are in the way of being 
overcome. 


Heat Treating Al-Alloy Castings. 

In heat-treating castings of any aluminium 
alloy, particularly large castings, it must be borne 
in mind that at high temperatures they are 
readily distorted, and great care must be taken 
to handle them in a proper manner during 
removal from the furnace. For large castings, 
steel jigs must be used to provide support where 
necessary in the furnace and for handling during 
quenching. Provision should be made for a pos- 
sible slight contraction on quenching in the case 
a" % ”’ alloy. 


Preparation. 

To reach the best results attainable from alu- 
minium alloy castings, particularly when _heat- 
treatment is to be applied, they must be sound 
and of fine grain, properties not readily obtained 
in sand castings. 

Cast in sand, aluminium alloys are in general 
inferior in mechanical properties and _ general 


soundness to corresponding castings made in metal 
or chill moulds. 

The slower rate of solidification which occurs in 
a sand mould produces a coarse grain which is in 
itself detrimental to mechanical properties. 
usually 


These 


effects are, however, accentuated by 





Fic. 17. 


various aluminium- 

from the 
pistons and 
Aitchison* in a 


resume ot the properties ol 


base and magnesium base 
point oF view ot 
connecting rods is 
Paper presented to the Institution of Auto- 
mobile Engineers in 1924. Summing up advan- 
tages and disadvantages of the various cast alloys 
for use for pistons, he suggests the balance of 
advantages, excluding ‘‘ Y ’’-alloy, lies between 
an 8 per cent. copper-alloy and a magnesium-base 
alloy containing 6 per cent. aluminium. In 
regard to ‘“‘ Y’’-alloy he says: ‘“‘On paper ‘ Y’ 
alloy is probably the best alloy of all those pro- 
posed for pistons, particularly when used in the 
heat-treated and aged condition. At the present 
time, however, there appear to be difficulties in 
carrying out the heat-treatment satisfactorily on 
a commercial basis, so that the alloy has to be 
considered in the as-cast (or cast and annealed) 
state. Even then it is quite as good as any of 
the other alloys and rather better than most. If, 
therefore, the technique of founding is improved, 
and pistons in ‘Y ’-alloy can be turned out with 
the same satisfaction and regularity as in, say, the 
8 per cent. copper alloy, it will 
adopted quite widely.”’ 

There is no question that the technique of 
founding this alloy has now been satisfactorily 
developed in more than one aluminium foundry 
of note in this country, and also the heat-treat- 
ment of the simpler types of castings, such as 
pistons. Larger castings, such as the crankcases 
of high-powered aircraft engines, present greater 


alloy s 
their use for 
given by 


probably be 





* “Tight Alloys for Pistons and Connecting Rods.” 


LONGITUDINAL AXIAL SECTIONS OF 1-IN. 
Bars, ‘* ¥Y ’’-antoy, MACHINE 


DIA. SAND-CAST 
Fintsu, 2 Actua. Size. 


general unsoundness commonly of the type known 
as ‘* pinholing ”’ or ‘‘ speckling.”’ 

The ‘‘ pin-holes ’’ are small cavities fairly uni- 
formly disseminated through the body of the cast- 
ing; they are revealed on 


machining as 
in Fig. 17. 


shown 

Coarseness of grain and pinholing are accen- 
tuated in sand castings by high pouring tem- 
perates; if melting and pouring temperatures are 
kept low, considerable improvements can be 
effected in respect of these defects. 

In a recent paper to the Institute of Metals* an 
account was given of some experiments carried out 
at the National Physical Laboratory for the pur- 
pose of determining the cause of “ pinholing ” or 
ae oP agtagy + age ; : 4 

speckling ’’ and of improving the properties of 
—— alloy castings generally, particularly 
Sant 


castings. This work forms part of 
the programme of research on light alloys 


In progress at the laboratory for the 
Aeronautical Research Committee, and is car- 
ried out under the auspices of the Engineering 
Research Board of the Department of Scientific 
and Industrial Research. Permission was given 
to publish the results, and it is hoped some account 
of them will not be unwelcome here. 

Under the most carefully controlled conditions, 
employing normal foundry practice and treatment 
of melts, it has not been found possible at the 
laboratory to effect more than a certain degree 
of improvement in soundness of sand castings. 





pe Archbutt, “‘A Method of Improving the Properties of 


19 


uminium Alloys Castings,” Institute of Metals, March Meeting 
25. 
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In experiments with ‘‘ Y ’’-alloy, using a 1-in. 
dia. bar as a standard form of casting, dry cold 
sand moulds, melting temperatures not exceeding 
730 deg. C., pouring temperature as low as 
650 deg. C., and ample risers and runners, the 
general order of density of cast bars, unmachined, 
is 2.735 with an occasional value as high as 2.750. 
These values are to be compared with 2.780 for 
corresponding bars cast in metal moulds. 

Average tensile properties of these two classes 
of bar in the cast condition are as follows: 


Sand Metal 

moulds. moulds. 
Density with skin on ...... 2.735 2.798 
Yield stress (tons per sq. in.) ~ 11.4 
Ultimate stress a = 10.5 14.8 
Elongation per cent. on 2in. 0.5 2.5 


It is well known at the Laboratory and probably 
in most aluminium foundries that pin-holing can 
be eliminated in castings of normal thickness by 
employing metal moulds. . 

It is the case, for example, with 1-in. dia. bars 
of “Y ”-alloy and other aluminium alloys. 

The fact has also been observed at the Labora- 
tory that very slow solidification such as occurs 
when a melt is allowed to solidify in the pot in 
the furnace also inhibits pin-holing. In the case 
of a sand-cast piston in 3111 alloy sent to the 
Laboratory for examination, which exhibited pro- 
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to 20 lbs. of ‘* ¥ ’’-alloy, treated in this way, 1-in. 
dia. bars cast in sand were obtained, giving with- 
out any machining a density of 2.78 and higher. 

An almost entire absence of pin-holing was 
observed on light machining, the surface appear- 
ance closely resembling that of a chill-cast bar. 
Very uniform ultimate stress values were obtained 
from bars from these melts varying from 11.3 to 
11.8 tons per sq. in. (as cast), representing an 
increase in strength of the order of 10 per cent. 
over that of sand-cast bars from untreated melts. 

The improved soundness obtained by the treat- 
ment above described is illustrated by bar sections 
2030 and 2046 in Fig. 18. 

During the above treatment small explosions 
occasionally occurred at the surface of the melt, 
suggesting that inflammable gas was being ejected 
and igniting. 

Preliminary ingotting of aluminium alloy melts 
may therefore be decidedly advantageous, provided 
the rate of solidification of the ingots is suffi- 
ciently slow, but marked improvement is not to 
be expected from ordinary ingotting in metal 
moulds. 

Further experiments were made with ‘ Y ’’-alloy 
in which treatment of melts on the lines indicated 
above were modified as follows: (1) The slowly 
solidified and remelted alloy was ingotted in chill 
and then remelted. A 12-lb. melt was treated in 





Fic. 18.—LoneGitupInaL AxtAL SECTIONS OF 1-IN. pTIA. SAND-cAST Bars. 


“YY ”’-antoy, MacuIne FInisu. 


fuse pinholing on machined surfaces, a portion was 
remelted and caused to solidify slowly in a small 
crucible. <A polished section of this ingot was 
practically free from pin-holing and gave a density 
of 2.812 compared with 2.769 for material from 
the piston. 

It became evident, therefore, that both rapid 
and very slow solidification inhibited pin-holing, 
and that some intermediate rate such as occurs in 
a sand mould is most favourable for its formation. 
These facts, together with others, led to the convic- 
tion that the cause of pin-holing is occluded gas, 
and particularly that portion of gas which is 
liberated during the act of solidification. 

If solidification is sufficiently rapid as in a 
metal mould, it would appear that the occluded 
gases in the melt are not liberated but retained in 
solution in the solidified alloy. If solidification is 
sufficiently slow the gas is liberated and enabled 
to free itself from the solidifying melt, while at 
intermediate gates it is liberated from solution but 
entrapped in the form of minute bubbles, causing 
pin-holing. It seemed probable, therefore, that if 
a melt were slowly solidified it would largely rid 
itself of occluded gas, and that castings poured 
from the remelt would exhibit improved soundness. 

Experiments on these lines were immediately 
successful. The treatment consisted in allowing a 
melt to solidify slowly in the uncovered crucible 
(Morgan Salamander) in the furnace. As soon as 
it was solid, and without further cooling, the 
crucible was covered, the furnace re-lighted, and 
the metal re-melted, raised to the required tem- 
perature and castings poured. From melts of 10 
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this way, and four l-in. dia. bars cast in sand. 
Two of these were tested and gave the following 
excellent average results: Density machined, 2.774 ; 
ultimate stress (tons/sq. in.), 12.20; and elonga- 
tion per cent. on 2 in., 1.0; (2) slow solidifica- 
tion and remelting was repeated three times on a 
melt before pouring castings. Unsatisfactory 
results were obtained from a 10-lb. melt treated in 
this way; and (3) slew solidification was applied 
to hardener alloys only. Some excellent results 
were obtained from melts treated in this manner. 

In the majority of the experiments described 
above, stirring or other disturbance of the melt 
liable to introduce gas was purposely avoided after 
remelting subsequent to slow solidification. 

Analytical results on small ingots poured before 
and after the pouring of test bars, indicated some 
tendency towards concentration of added elements 
in the lower layers of the remelted alloy. In 
anticipation of this, a 10-lb. melt was slowly 
solidified, remelted, and the remelt stirred in a 
normal manner before pouring.. The density, ten- 
sile strength, and appearance of machined surfaces 
of bars from this melt were up to the general 
standard reached with unstirred melts. 

It would appear, therefore, that careful stirring 
after slow solidification may be employed without 
detrimental effects. 

In all the melts referred to above, notched-bar 
aluminium of high purity was employed, giving 
the following analytical results: 

Aluminium ‘ T”’ per Cent.—Iron, 0.16; silicon, 
0.16; copper, trace; and aluminium (diff.), 99.68 
per cent. 
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This metal was tough and ductile under the 
hammer, and the bars required many _ reversed 
bending blows to fracture them at the notches. 

In the course of the experiments with this metal. 


a consignment of aluminium, also in the form of 
otched bar, was received at the Laboratory. This 
metal was labelled ‘**‘ Made in Norway,” and gave 
the following results on analvsis : 

{/uminium od | is per Cent. Iron, 0.21 silicon. 
0.29; copper, trace; and aluminium (diff.), 99.50 
per cent Aluminium ‘*‘ U ”’ is seen to be of high 


purity but not equal to aluminium ‘ 7 above 


mentioned 











This metal behaved verv differently from the 

T’’ metal under the hammer, breaking quite 
short in a brittle manner. 

Employment of aluminium ‘“ U ”’ immediately 
ipset the regular and consistent character ot 
results, as will be seen from Table ITI 

France III Y -alloy Melts with “U0” 
Aluminium. 
= eae 3 Average], Rage 
Melt Weioht pee en ie sie | Appearance on 
te machming. 
~ hare 
YV20 2 Slow lidified| 2.74 Marked unsound- 
ind remelted ness and pin- 
holing 
¥V2018 20 2.429 Serious unsound- 
ness and pin- 
holing 
YV2017 20 Copper ner) 2.718 do 
= o 
hiinhed 
¥V2024 2 Ordinarily melted| 2.752 Marked pinholing. 
YV 2031 20 Ingot and scrap) 2.775 Slight pinholing 


from ¥V2017 
remelted and 
slowly solidified 





* A longitudinal section through the axis of one of these bars. 
shed with a fine milling cut, appeared perfectly sound and free 
m pinholing as illustrated by bar section 2030 in Fig. 18 








It will be seen that on a first application of the 
slow solidification treatment, very inferior results 

ere obtained from two melts of 12 and 20 lbs. 
respectively: also from a 20-lb. melt, YV2017, in 
which the copper hardener only had been treated 
before use, a method which, when using ‘‘ T” 
aluminium, had given good results. 

On applying the slow solidification treatment to 
a remelt of YV2017, excellent density and sound- 
ness were obtained from bars poured at 650 deg. 
It would appear from these results that with cer- 
tain grades of metal more than one application of 
the treatment in question may be necessary. 

The aluminiur 


) in this particular instance was 
suspected of containing an unusual amount of 





occluded gas. To obtain evidence in the matter 
some melts of this metal alone were made and 
l-in. dia. bars cast in sand, under’ conditions 
similar to those emploved with the melts already 
descrihed The densitv of the bars unmachined 
is determined, and thev were then lightls 
machined and examined for appearance 
Particulars and results of these melts are give: 
Table IV 
TaBLe 1V.—Experiments on Treatment of “U0 ” 
{luminium (l-in. dia. Sand-cast Bars). 
Den- 7 
sity Appearance after 
Mark lreatment unma- machining 
Madeiu Norway) Section fron 2.70 
notched bar » 694 
V2020 ¢ Ordinary melting ? 639 General unsound- 
2 2.641 ness Causing poor 
machine finish 
V2021 ) Slow solidification) 2.694 Greatly improved 
2) treatment 2.695 soundness and 
machine finish 
22 ] Preatment re- 2.673 somewhat in- 
c peated on ingots 2.676 ferior to V202 
and runners, et¢ 
trom , 
V 2023 1) Do. on in 2.67 Markedly inferior 
Zz runners frown ? 667 to V20r 
V2022 
The results show that (1) ordinarily melted and 
st, this particular aluminium gives sand-cast 
bars of abnormally Jow density; (2) on remelting 


and applying slow solidification treatment, normal 


density is obtained accompanied by great improve- 
ment in the appearance of machined surfaces: 
4) repeating the slow solidification treatment 


appears to be detrimental; and (4) the density of 


the } 


notched bar as supplied is norma 

trates the fact previously pointed out that by rapid 

solidification occluded gas is retained in solid 
: 


solution, and has little if any effect on density. 


T 
In diseussion and consideration of the ahove 
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results, it was suggested to the author by Dr. 
Rosenhain that removal of small bubbles of gas 
liberated and entangled in molten metal or alloy 
might be facilitated by passing through the melt 
an inert gas such as_ nitrogen. The following 
experiment was therefore made. 

Employing ‘‘ U ”’ aluminium, a melt of 12 lbs. 
of ‘‘ Y ’’-alloyv was prepared at about 730 deg. C. 
The crucible lid was removed and the melt allowed 
to cool in the furnace. Commencing at 710 deg. 
C., a stream of nitrogen of ordinary commercial 
purity from a high-pressure cylinder was passed 
through the melt by means of an iron tube, coated 
with a wash of alundum extending to the bottom 
of the crucible. The passage of nitrogen was suffi- 
ciently rapid to produce the effect of moderate 
ebullition of the melt without ejection of liquid 
from the crucible. From the commencement of 
passage of the nitrogen, a gas which took fire and 
burnt with a blue flame was observed to be escaping 
from the surface of the melt together with the 
nitrogen. The melt took approximately 20 
minutes to cool from 710 to 650 deg. C., and it 
was during the first ten minutes or so of this 
cooling that the inflammable gas was evolved in 
sufficient quantity to take fire. 

The melt was held at 650 deg. C. for 15 minutes 
and then allowed to solidify and cool to 500 deg. 
C.; nitrogen was passed continuously until the 
melt appeared solid. 

The crucible was now covered, the 
remelted, and two l-in. dia. bars poured at 
650 deg. C. in sand. These two bars, unmachined, 
gave the following density values: 


contents 


Melt No. Density 
YV 2048 (1) 2.795 
YV 2048 (2) 2.794 


On machining, these bars were found to be 
remarkably sound and free from pinholing. A 
longitudinal section through the axis of test bar 
2048 (2) above, finished with a fine milling cut, 
is shown in Fig. 18 and illustrates the excellent 
soundness of these bars. 

The densities recorded indicate a _ further 
marked improvement in soundness over and above 
the best previously obtained by slow solidification 
treatment alone. The values are almost equal to 
the best so far obtained from bars cast in metal 
moulds. 

The experiments described and the _ results 
obtained from them indicate the possibilities of a 
method of treating aluminium and certain of its 
alloys, which eliminates, at all events, a consider- 
able proportion of dissolved gas and thus reduces 
unsoundness and to a considerable extent removes 
pin-holing. The process suggested consists in 
allowing the molten alloy or metal to cool slowly 
in the crucible in the furnace until it has just 
completely solidified; without further cooling it is 
then remelted—it may then be carefully stirred 
raised to the pouring temperature and cast. 
Ordinary ingotting of aluminium or its alloys is 
not satisfactory, as the ingots cool too quickly 
and during remelting are too much exposed to the 
furnace gases. 

Passage of an inert gas through the melt during 
slow cooling previous to solidification has been 
found to improve still further the soundness of 
resulting sand-cast bars. 

Slightly anomalous results have been obtained 
in some cases, and it is not yet clear how far the 
method is of value in other aluminium alloys. 
Much further investigation is required. The 
author learnt, and was authorised to refer to the 
fact in his Paper, that simultaneously and inde- 
pendently Professor C. A. Edwards and Mr. 
Prytherk, of Swansea, working on the effect of 
gases in copper (for the B.N.F.M.R.A.), had dis- 
covered a similar effect obtained by solidification 
in the crucible, in the case of pure copper. 

It is evident, therefore, that the facts discovered 
and the method described may have wider applica- 
tion than in the sphere of cast aluminium alloys 
alone. 

In conclusion, it may well be pointed out that 
aluminium alloys to-day have received a degree of 
accurate study and scientific investigation which 
may well claim to he unequalled in any other 
branch of the study of materials of construction. 
They therefore come into the hands of the 


engineer with credentials of a very high order. 
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The Mechanical and Physical Properties of Cast 
Iron. — Part I. 


By J. E. Hurst. 





The primary duty of the foundryman is the pro- 
duction of sound castings of perfect appearance 
and free from internal defects. Atter this the 
foundryman is concerned with the production of 
castings possessing the highest and best mechani- 
cal and physical properties for the particular class 
of casting with which he is dealing and com- 
mensurate with the economic value of the par- 
ticular casting. A review of the modern position 
and views regarding these properties of cast iron 
will therefore be of value to foundrymen, in addi- 
tion to being of general interest in correlating 
and presenting under one heading the more recent 
work carried out in modern investigations. 

Nothing serves to show the improvement in 
modern foundry practice more than a comparison 
between present-day specifications for cast iron, 
such as the British Engineering Standards Speci- 
fication for piston rings, which demands that cast 
iron shall sustain a minimum tensile breaking 
load of 16 tons per sq. in., with the earlier speci- 
fications demanding a minimum tensile strength 
of 9 tons per sq. in. 


Ultimate Breaking Strength. 

The principal tests applied to engineering 
materials are the ultimate  breaking-strength 
determinations, which are determined by subject- 
ing specimens to stresses applied in different 
manners until fracture occurs. These tests are 
still the most widely used and commonly under- 
stood tests as applied to cast iron, and the ulti- 
mate breaking strength is usually determined 
either by the application of direct tensile or com- 
pressive stresses or by subjecting bars to bending 
stresses in the form of beams of standard 
dimensions. 

Cast iron is different from most other engineer- 
ing materials in its manner of failure under 
breaking stresses. No matter what method is 
used of inducing fracture in grey cast iron, it is 
never accompanied by any appreciable plastic 
deformation, as in the case of other alloys, and 
the fracture is invariably intergranular unaccom- 
panied by any plastic deformation of the indi- 


vidual grains. The reason for this is readily 
understood from the structural characteristics ot 
east iron. Ferrite and _ pearlite, constituents 


which are common to both steel and cast iron, are 
what might be described as plastic constituents, 
and fail under load conditions by a process of 
sliding of the internal structure or cleavage planes 
of the individual grains. This mode of failure is 
described as plastic deformation, and in actual 
test-bars of steel makes its appearance by a visible 
change in shape and dimensions of the test bar in 
the region of the fracture. 

In cast iron these same plastic constituents 
exist surrounded by large quantities of graphite, 
a weak non-metallic constituent almost without 
strength and rigidity, and phosphide eutectic and 
possibly traces of other eutectics, all of which are 
hard and extremely brittle. As a consequence, 
when subjected to stresses, these weak and brittle 
constituents fail under fairly moderate — stress 
values, below those values which cause any appre- 
ciable plastic deformation in the principal con- 
stituents, ferrite and pearlite. Consequently the 
structure as a whole collapses at a stress value 
coincident with that of the failure of these inter- 
granular constituents 

These considerations at once lead to the con- 
clusion that the strength properties of cast iron 
are fundamentally dependent on the amount, size 
and mode of distribution of these constituents, 
which might be described as the non-deformable 
constituents, and, broadly speaking, it is a fact 
that the gradual reduction of the amount and size 
of these constituents, providing the ferrite and 
pearlite constituents are not changed in the pro 
cess, 18 accompanied by improvements in the 
mechanical properties with a gradually increasing 


tendency to fail in a plastic manner. The cul- 
minating example of this general rule is to be 
found in malleable castings. 

These fundamental considerations show up imme- 
diately in the comparison of the elastic behaviour 
of cast iron with that of other materials. Stress- 
strain curves, in which the elongation is plotted 
against the load, are rarely if ever straight con- 
trarv to truly elastic and ductile materials in 
which the portion of the stressstrain curves which 
lies within the elastic range is a straight line 
indicating simple proportionality between the 
stress and the strain. We also find that cast iron 
breaks with extremely little elongation and con- 
traction of area. A typical stress-strain curve 
for cast iron is illustrated in Fig. 1, and for com- 
parison purposes a stress-strain curve for a steel 
of similar combined carbon contents has been 
included in the figure. In steel it will be seen 
that up to the elastic limit the strain produced is 
directly proportional to the stress producing it 
and this ratio is constant in magnitude up to the 
elastic limit. In cast iron no part of the curve 
is straight, and the strain increases in magnitude 
with increasing stress resultin 
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IRON AND STEEL. 


difference between these two materials is the pre 
sence of free carbon and phosphide eutectic con- 
stituents in the cast iron, and they serve to show 
the important influence exerted by these con- 
stituents. 

The stress-strain ratio when determined under 
pure tensile stress is known as the stretch modulus 
of elasticity. This ratio t.e., the modulus of elas 
ticity in cast iron, is not a constant quantity, but 
varies with increasing load. 

In a like manner the permanent deformation 
or the permanent set in cast iron varies with 
increasing load Permanent deformation which 
occurs in plastic materials such as steel after the 
elastic-limit stress has been exceeded occurs in 
cast iron with very low values of stress and slight 
permanent set is always recorded in cast iron 
when even lightly — stressed. No well-defined 
elastic limit is shown in ¢ast iron, and in those 
stress-strain curves which show slight indications 
of proportionality, the elasticlimit indications 
generally oceur at stress values of about one-third 
the breaking strength 

It is of considerable interest to note that the 
permanent set resulting from the subjection of 
cast iron to stress after having been previously 
stressed is much less than that on a specimen not 
having been previously strained This is illus- 
trated by the diagrams in Fig. 2, which show the 
load extension curves for cast-iron test bars 2-in 
dia. and 10-in. long, with the permanent exten- 
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sions resulting from the first loading. If the 
permanent extensions occurring during each load- 
ing are subtracted from the extensions the elastic 
extension is practically the same in every case. 
This is attributed to the overcoming of initial 
strains remaining in the casting after cooling 
from the liquid state and is removed by annealing 
the bars at comparatively low temperatures. 
This effect of annealing is extremely important 
in such articles as piston rings and cylinders in 
which permanent set is an important con- 
sideration. 
Compression. 


It is well known that cast iron is considerably 
stronger when tested in compression than in ten- 
sion. This fact is again principally due to the 
presence of the non-deformable constituents. Cast 
iron which fractures at an ultimate tensile stress 
of 10 tons per sq. in. may be expected to fail at 
an ultimate stress of four to five times this value 
when under compressive stress. 

As in the case of the tensile test, the stress- 
strain curve shows no well-defined elastic limit, 
and the strain varies with increasing load, result- 
ing in a variable modulus of elasticity value with 
the magnitude of the stress. 


Transverse Bending. 

The practice of testing cast iron by determining 
the ultimate breaking load and the deflection at 
the point of fracture of standard cast-iron beams 
originated in the very early days of ironfounding, 
when cast iron was the prevalent material of con- 
struction for beams, girders and columns, and even 
rails. This test is still extensively used for cast 
iron. Its absolute simplicity and the reliability 
of its indications has much to recommend it as a 
measure of the comparative strength values. 

Whilst it is impossible in an article of this 
nature to deal exhaustively with the theory of 
bending of beams, it is important to foundrymen 
to consider some of the essential points of this 
theory. For more detail, reference should be 
made to the standard treatises on the Strengths 
of Materials.” 

Cast-iron transverse test bars are beams usually 
of rectangular section in this country, although 
cylindrical bars as used in Continental and Ameri- 
can works are being more favourably considered, 
The breaking load and deflection at the point of 
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(Mor.ey). 


breaking on these beams are determined on a 
system of loading in the manner indicated in 
Fig. 3 

The tendency of such a beam to shear or deflect 
under a system of loading is opposed by the resist- 
ance of the material to shearing or to tension or 
compression. It is customary to imagine such 
beams as built up of a number of fibres or parallel 
laminz distributed about a central plane or axis 
known as the neutral axis. It is assumed that 


* Morley, Andrews or Unwin. 


June 25, 1925. 


each individual fibre is free to expand or con- 
tract longitudinally and laterally under stress as 
if separate from the other layers. It is also 
assumed that plane sections cut transversely 
through the beam normal to the axis remain plane 
and normal during bending. 

In considering the bending of a beam built up 
of such imaginary layers that at the breaking 
point the total bending moment (that is, the pro- 
duct of the magnitude of the bending force into 
the distance from the point about which it acts) 
applied just exceeds the moment of resistance of 
all the component layers of the beam. It will also 
be evident that the stresses induced in the com- 
ponent fibres of the beam will be either tensile or 
compressive, according to the distance from the 
point of application of the load, and that there 
will exist an imaginary layer, in the case of a 
rectangular beam of truly elastic material, passing 
through the geometrical centre dividing the fibres 
into those which are subjected to tensile and com- 
pressive stresses respectively. This central fibre is 
known as the neutral axis. 

Under the action of any transverse bending 
load the intensity of the tensile and compressive 
stresses induced in the fibres will vary according 
to their proximity to the point of application of 
the load and their distance from the neutral axis. 
The stress intensities will be at a maximum in 
the extreme fibres at the top and bottom of the 
section, and will have zero value at the neutral 
axis. The intensity of stress per unit area in any 
fibre will be proportional to this distance of the 
fibre from the neutral axis. In a fibre of sectional 
area (a) and at a distance (y) from the neutral 
axis the total stress will be proportional to the 
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quantity (ay) and its moment, or the product of 
this force into the distance from the point about 
which it acts is (ay) x (y) = ay’. The sum of 
all these moments ay’ for the imaginary layers of 
any section is known as the moment of inertia or 
the moment of resistance designated by the 
symbol I. 
I = = (ay’) (1) 

The stress f in the material at any distance y 
from the neutral axis, the bending moment M and 
the moment of inertia I, are connected by the 
following relation :— 


Mf F 
: y (2) 
or M = : xs (3) 
y 
The quantity : is often called the strength 


y 
modulus, and, as such, is usually denoted by the 
symbol Z. 

M = fZ (4) 
The bending moment M for the conditions of a 
beam simply loaded in the manner indicated in 


. : = oF : 
Fig. 3 is obtained by the relation —y: in which 


W is the applied load and L the length of the 
beam between the supports. In a simple rectangu- 


lar beam of this type | = (ay’) = 15 bd’ and 
i'y bd* 
or... er fh see ee 
Y = 9 ; therefore Z d =—— Substituting 
~ =“ 8) 


these relations in (4), we have 
WL ‘ hd? 


1 = ps “6 (5) 

‘ f hd? 

x x 

6 

Ww = — > 
L 

2x f x bd? 
3h 


Where f is considered to be the intensity of the 
breaking stress this formula at once supplies the 
necessary means for comparing the breaking loads 
transversely applied to simple rectangular beams 
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of different dimensions. From similar considera- 
tions the formula 
0.39 x f x D* 
WwW = ——— (3) 
L 

can be derived connecting the relation between 
transverse breaking loads on circular bars of dia- 
meter D. It can also be shown that the maximum 
strain or deflection under transverse breaking 
load can be obtained for beams of rectangular 
section loaded as in Fig. 4 by the formula. 


WL’ 
D = BE. ) 
Where W = breaking load. 
L = length between supports. 
E = elastic modulus. 
[ = moment of inertia. 


Substituting the value of I for bars of rectangular 
section we have 


— WL? 
18 x E x bd (10) 
12° 
W fs 
i pga 


4x Exb»xd (11) 

These formule are only correct on the assump- 
tion that the neutral axis passes through the centre 
of the area of the section and that the elastic 
modulus value is constant for varying load condi- 
tions. From what has already been indicated it 
will be appreciated that in cast iron with such a 
wide difference between the ultimate strength in 
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tension and in compression that this connot be the 
case, and the variation in elastic modulus with 
varving load conditions has already been made 
clear. For these reasons the above formule can 
only be applied for the conversion of results due to 
small changes in section where any change in posi- 
tion of the neutral axis is almost negligible. For 
similar reasons it will be seen at once that the use 
of this formula is open to the same objection when 
used for the conversion of transverse into direct 
tensile as below, and can only be used as an 
approximation. 

3 WL 

> oe (12) 

The inaccuracy of the application of these for- 
mule for large changes in dimensions has been 
recently shown by Adamson and Bell* by direct 
experiment. 

Various modifications have been proposed in the 
above formula to bring them more nearly into line 
with the observed behaviour of cast iron under 
stress. The inconstancy of even the observed 
behaviour of cast iron is such that even most of 
the modifications proposed do not give a sufficiently 
closer degree of approximation to the truth as to 
warrant their use. Undoubtedly the best method 
to adopt to ensure uniformity and to enable test 
results to be successfully compared is to adopt some 
standard form of cast iron bar carefully prepared 
under standard conditions. 

These considerations show at once that the com- 
mon practice of foundries in using unmachined test 
bars for the transverse test cannot possibly be 
expected to be accompanied by any degree of regu- 
larity of results, and may often lead to consider- 
able confusion in the interpretation of the results 
It is important that bars machined to a dead size 
should be used for this test, and on these grounds 
the round bar so frequently recommended is more 
satisfactory from a commercial point of view in 
that it is considerably easier to machine. 

Frémont has designed a machine for the trans- 
verse testing of small machined specimens of cast 


*J.1.S.1., 1924, Vol. 1. 
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iron. In this machine Frémont uses small rect- 
angular bars 35 mm. long by 10 mm. wide by 
8 mm. thick. Capt. Phillpotts,* in his investiga- 
tions on steel, subjected notched bars of the Izod 
impact type either 10 mms. sq. or round bars 
0.45 in. dia. to transverse bending in a similar 
fashion by adapting the ordinary Brinell hardness 
testing machine of the Aktiebolaget type. This 
same method could quite easily be adapted to cast 
iron by most of those foundries possessing Brinell 
machines. In the Frémont machine an auto- 
graphic recorder is adapted which records the stress 
strain diagram under transverse loading conditions. 
The stress strain diagrams are similar to those 
illustrated in Fig. 1, and their significance will be 
more fully discussed under the heading of impact 
tests. 

Unless carried out under extremely well defined 
conditions and with meticulous care, the tensile 
test is liable to give extremely erratic results, prin- 
cipally due to the difficulty of ensuring a truly 
axial pull on the test piece. Any ‘ out of align- 
ment ’’ at once subjects the specimen to bending 
stresses, the effect of which seriously vitiate the 
results. As a result of continued experience it is 
generally acknowledged that unless the tensile test 
is carried out with extreme care its indications 
are most unsatisfactory. It is probable that much 
of the difficulty encountered in correlating tensile 
and transverse determinations on similar speci- 
mens is due to these inaccuracies in the testing 
operation. On these grounds it is becoming more 
generally recognised that for commercial testing 
the transverse test is the more suitable. 


Influence of Casting Conditions and Composition on 
the Ultimate Breaking Strength of Cast Iron. 


The early investigations on the conditions 
governing the ultimate strength properties of cast- 
iron were conducted principally with the object 
of determining the influence of the various con- 
stituents present on these properties. The early, 
now classical, experiments of Prof. Turner on the 
influence of the chemical composition, chiefly the 
silicon, are now familiar to every foundryman. 
These experiments showed that with increasing 
silicon content the maximum ultimate strength 
properties occurred at different percentages as 
follows :— 

Maximum crushing strength about 0.80 per 
cent. Si. 

Maximum tensile strength about 1.80 per cent. 

Maximum transverse strength about 1.40 per 
cent. 

Maximum modulus of elasticity about 1.00 per 
cent. 

An examination of the chemical analyses of the 
series of samples used in this investigation, as 
would be anticipated from our knowledge of the 
constitution of cast iron, shows at once that these 
variations are not solely due to the silicon content, 
but are accompanied by a variation in the ratio of 
the combined and free graphite present. Herein 
lies the whole difficulty of determining the strictly 
intrinsic influence of any one constituent on the 
ultimate strength properties, and it will be appre 
ciated that any comparison of such intrinsic in- 
fluence must be made at least under conditions 
of equality in so far as the amount, size and dis- 
tribution of the combined and free carbon con- 
stituents are concerned. This is not an easy 
matter, and a lot of confusion of thought arises 
from this circumstance. 

From what has been said earlier in this article 
the condition of the carbon and all those features 
both relating to the composition and casting, which 
influence the condition of the carbon may be ex- 
pected to have a vital influence on the ultimate 
strength values. It is therefore necessary to define 
what is meant by the intrinsic influence of any 
constituent. By this is understood the influence 
of increasing percentages of the particular con- 
stituent regardless of its influence on the carbon 
content, and under the conditions of cooling and 
casting exactly identical in all cases. We have 
practically no information on this intrinsic in- 
fluence. In the case of silicon Dr. Hatfieldt has 
heen able to show that the presence of silicon in 
amounts usually met with in commercial irons and 


* Institute of Automobile Engineers, 1918. 
+ J.1.8.1., 1906. 
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under identical conditions of carbon content, has 
no influence on the ultimate strength values. Man- 
ganese and sulphur are probably similar, and their 
intrinsic influence is very small. The intrinsic 
influence of phosphorus is probably a tendency to 
lower the ultimate strength values, although it 
must be admitted that this yet remains to be 
clearly demonstrated. 

It is a very fair assumption that the intrinsic 
influence of the elements usually present in cast 
iron is identical to their influence in normal mild 
steel or iron, in which alloys the factor of the 
influence on the condition of the carbon is absent, 
and providing always that the elements exist in 
the same condition in all cases. The common 
elements silicon, manganese and sulphur probably 
exist in the same condition in all cases, but in the 
example of phosphorus this does not exist in mild 
steel as the free phosphide eutectic. The influence 
of the former constituents in the quantities 
usually met with in industrial alloys on the ulti- 
mate strength values is practically negligible, thus 
confirming our previous notes on their intrinsic 
influence. 


Indirect Influence of Other Elements. 


When one considers these elements and their in- 
fluence on the ultimate strength, properties as a 
result of their influence on the condition of the 
carbon contents, the general conclusion that, other 
things being equal, those elements which tend to 
increase the percentage of carbon in the graphitic 
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state lower the ultimate strength values and vice 
versa can be amply substantiated by experiment. 

It is generally considered, although this has not 
been definitely experimentally established, that 
under any given set of conditions there is a type 
of critical composition of a grey iron, which gives 
the maximum ultimate breaking strength results. 
This composition is considered to be such that 
under the conditions of casting the final structure 
is one containing no free ferrite, but all pearlite 
and graphite. This is the basis of the now fairly 
well known general method of attacking the. prob- 
lem of the production of high strength cast iron 
from the point of view of chemical composition. 
This method consists essentially of the reduction 
of the silicon to such proportions that under the 
particular conditions of casting the extent of the 
graphite formed is just sufficient to leave the 
whole of the combined carbon existing as pearlite. 
At the same time the phosphorus and sulphur con- 
tents are reduced to their lowest value with the 
object of reducing the extent of the free brittle 
constituents present, 


Total Carbon. 

Considering the relative breaking strengths oft 
steel and ordinary cast iron, it would at once be 
expected that any reduction in the total carbon 
content of cast iron which is in effect tending to 
make the cast iron more nearly approach the 
nature of steel would have a concomitant influence 
in increasing the ultimate strength values. This 
expectation has been repeatedly justified by experi- 
ment, and modern development in high tensile 
strength cast iron has a distinct tendency to adopt 
those methods of preparation in which the reduc- 
tion in the total carbon contents can be success- 
fully accomplished. 


Casting and Cooling Conditions. 


The influence of the. rate of cooling, which in 
the practical mind’s eye is regarded as the cross 
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sectional thickness of the casting, on the condi- 
tion of the carbon is well understood. These 
conditions, for this reason, have a profound 
influence on the ultimate strength values, 
and has been demonstrated on many occa- 
sions by various investigators. Of these in- 
vestigations, two comparatively recent ones are of 
considerable importance, viz., Beeny*’ and Rus- 
sell*?. Both these experiments were carried out 
on bars of varying cross section of the same 
chemical composition of metal. These results are 
platted in the form of curves, and are illustrated 
in Figs. 4 and 5. 

The evidence which such experiments as these 
afford on the necessity for some standard form 
of test bar need not be emphasised here. The 
necessity for this is very generally recognised, and 
most recent specifications contain some provisions 
relating to the dimensions of the castings from 
which the test pieces are to be taken. 

The most important feature of the above experi- 
ments is the definite evidence of some critical 
dimension for a given composition of cast iron at 
which the maximum ultimate strength value is 
obtained. Such a critical point has long been sus- 
pected, and evidence of this is to be found in the 
researches of other workers both in connection with 
cast iron and other cast alloys. In a series of 
admirable microphotographs Mr. Beeny is able to 
show the characteristic structural differences in 
the size and arrangement of the graphite and phos- 
phide constituents between the high and the low 
strength values. 

It is of considerable importance to notice that 
the ratio of combined to free carbon in the speci- 
men is not appreciably altered within the limits 
of rate of cooling or the differences in cross-sec- 
tional dimensions adopted. Whatever variation 
there is in the condition of the carbon, it bears 
no relation to the strength variations. It is to 
be hoped that these investigators will continue 
these experiments, which are of vast importance. 


Casting Temperature. 


Since the classical experiments of Longmuir on 
the influence of casting temperature considerable 
work has been done on the influence of this feature 
on the ultimate strength properties of cast iron. 
In his experiments, Longmuir found that there 
was a certain range of casting temperature which 
gave the highest ultimate strength for the par- 
ticular composition and size of casting adopted. 
Both above and below this temperature value the 
ultimate strength showed a lower result. 

Longmuir’s experiments were not strictly con- 
firmed by Hatfield, and there is still some con- 
fusion of ideas as to the exact influence of the 
casting temperature. 

Some early experiments of the author’st con- 
firmed Longmuir’s results. The work of Hailstonet 
is of considerable interest in this connection. 
Starting from a fairly high casting temperature 
of 1,428 deg. C., Hailstone found a steady fall 
in the ultimate strength value from 10.98 tons 
per sq. in. to 5.24 tons per sq. in. with a casting 
temperature of 1,264 deg. C. In this respect 
Hailstone’s work is more in accordance with the 
results obtained by Dr. Hatfield. It is of interest 
to draw attention to the fact that the higher the 
casting temperature the higher the combined 
carbon contents. 

The exact mechanism of the influence of the 
casting temperature is in all probability exerted 
through its influence on the rate of cooling, and 
it is probably a fact that the higher the casting 
temperature the higher the actual rate of cooling. 
It would he anticipated from what has been said 
with regard to rate of cooling that something of 
the nature of a critical casting temperature would 
he expected for a given composition and sectional 
dimensions of casting. 


(To be continued.) 





IN CONSEQUENCE of the decision of Dorman, Long 
& Company, Limited, to appeal against the rateable 
value of their Redcar works, the Gishborough Board 
of Guardians has decided to make a new valuation of 
the property. 





11.B.F., 1924. 

2F.T.J., Sept. 27, 1923. 

Proc. M/e Assoc. of Engineers, 1916. 
J.1.S.1., 1916, Carnegie Memoirs. 
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Heat-Resisting Cast Iron.* 





By ANDRE LEVI, Director of the St. Nicolas lronworks and Foundries, Professor of the Foundry High School, Paris 





During the last twenty years the influence of 
temperature on cast iron has been made the sub- 
ject of numerous Papers and researches. The 
greater part of these Papers may be described as 
theoretical research, the object sought being to 
determine the action of temperature on the physi- 
cal properties of cast iron, and above all to 
explain the causes which bring about the modi- 
fication of these properties. 

It seems desirable to review the principal works 
touching on this question, with the object of 
arriving at conclusions of a practical character. 
As a large number of castings have to be sub- 
mitted to high temperature and resist its effect, 
it is thought that an examination of such works 
may yield certain indications and enable manu- 
facturing formule to be embodied forthwith— 
formule of interest both to the practical worker 
and the foundry manager. 

The well-known works of MM. Charpy and 
Grenet have established the fact that under the 
action of heat grey cast iron undergoes a per- 
manent, non-reversible increase in volume. 

These workers showed that this increase was due 
to a graphite deposit resulting from the decom- 
position of the cementite Fe,C = 3 Fe + graphite. 
They also proved that this reaction took place 
by heating even below the lowest critical point, 
i.e., at temperatures below 725 deg. C. As 
regards a particular king of cast iron, the amount 
of this increase in volume is the greater, the 
slower the heating. With a constant heating 
speed the rapidity of the phenomenon increases in 
proportion to the amount of silicon in the iron. 

This is tantamount to saying that the anneal- 
ing of the metal is accompanied by an increase 
in volume due to the formation of graphite. 
Nevertheless, it has been observed that the 
augmentation in volume in the course of succes- 
sive heatings and coolings is much greater than the 
increase which may result from annealing and the 
decomposition alone of Fe,C. 


Outerbridge’s Conclusions. 


In 1904 Outerbridge! conducted a series of tests 
with cast-iron bars heated and cooled several times 
in the electric furnace. These experiments led him 
to formulate the following conclusions :— 

(1) The increase in volume and also the expan- 
sion are not indefinite. After each heating opera- 
tion the expansions appear in diminishing ratio 
and cease altogether after a certain number of 
heats. 

(2) The coefficient of dilatation in a metal sub- 
jected to repeated heat tests does not remain 
constant. It may reach a value lower than half 
the coefficient of dilatation in an untreated metal. 

(3) A heating, even if prolonged, produces no 
effect unless it is followed by cooling. 

(4) The increase of volume corresponds to a 
decrease in specific gravity. In the course of his 
tests Outerbridge found that after 16 successive 
heats this specific gravity had changed from 7.13 
to 6.86, that is, a decrease of nearly 4 per cent. 

(5) In continuing his tests on thin plates heated 
by the Bunsen burner, he similarly found an 
increase of weight. : 

(6) A microscopic examination of these plates 
showed the existence, after treatment, of a series 
of cracks which would render the plates permeable 
to water and air. 

The two experiments described below, which are 
particularly striking, enabled Outerbridge to illus- 
trate practically the phenomenon he had studied. 

To show the different action of temperature on 
cast iron and_ steel, Outerbridge subjected to 
repeated heats a steel tube into which he poured 
a cast-iron plug. After a few heats the steel tube 
was broken by the swelling of the cast iron. A 
second tube of wrought iron was filled with molten 
cast iron and the two ends were planed level. 








* A Paper read before the Glasgow Conference of the 
Institute of British Foundrymen on behalf of the Associa- 
tion Technique de Fonderie. 

1“ Engineering,” 1904. 


After three heats it was found that the iron was 
projecting from the tube at each end owing to 
its having swollen. 

Resuming his tests in 1908, Outerbridge’ suc- 
ceeded in getting the specific gravity of cast iron 
to fall from 7.13 to 6.01, which is equivalent to a 
decrease of nearly 13 per cent. 

He points out, moreover, that the phenomenon 
of increase of volume appears to be more rapid 
in soft metal than in hard. With metal contain- 
ing 0.5 per cent. combined carbon, he obtained an 
increased volume of 40 per cent. with 100 repeated 
heats at 650 deg., the same result being obtained 
with this metal after 27 heats at 790 deg. 

To sum up, the work of Charpy, Grenet and 
Outerbridge appears to prove that the increase in 
volume is produced by repeated heats only if they 
are followed by cooling; that this phenomenon 
occurs even at temperatures below 725 deg.; that 
it is followed by a decrease in specific gravity and 
by an increase in weight of the sample; and that 
it invariably causes the formation of fissures, 
which produce porosity in the sample treated. It 
is necessary to note that in no case can the 
decomposition of the cementite alone explain the 
increase in volume by 40 per cent. found by 
Outerbridge. 

For this reason he is disposed to attribute this 
phenomenon to the action of the occluded gases 
in the metal. He supposes that these gases 
undergo at high temperatures an expansion which 
in turn produces a permanent expansion of the 
minute cavities in which they are confined. This 
expansion would produce in the metal the porosity 
and the apparent increase in volume which have 
been described above. 


The Work of Rugan and Carpenter. 


Outerbridge’s tests were resumed in 1908 and 
1911 by Rugan and Carpenter. Without entering 
into the details of the experiments carried out 
by these authors, their conclusions are sum- 
marised: (1) In agreement with Outerbridge, 
Rugan and Carpenter find that the increase in 
volume does not occur unless the sample is sub- 
jected to alternate heatings and coolings. Heat- 
ing alone does not cause an increase in volume; 
(2) various tests showed that the extent of the 
increased volume is a function of the chemical 
composition of the metal. The increased volume 
found in three different metals varies from 35 to 
38 per cent., and remains constant after about a 
hundred heats; (3) only grey cast irons show this 
phenomenon. The presence of graphite is there- 
fore regarded as an indispensable element in 
increasing the volume; (4) increases of volume are 
augmented by an increase in the silicon content, 
and this takes place almost in proportion to the 
content of that element; (5) only a part of this 
increase in volume can be attributed to the 
annealing of Fe,C; (6) increases of weight take a 
course approximately similar to that of the 
volume; (7) the greater the Si content, the greater 
is the final increase in weight; (8) the authors 
consider that they have thus demonstrated that 
increases in weight and volume are solely die to 
phenomena of oxidation, which operate specially 
on the free carbon, the silicon, the iron, and 
particularly on the silico-ferrite; and (9) micro- 
scopic examination shows that this oxidation takes 
place very specially along the lamelle of graphite, 
which finally disappears entirely. 

The increase in volume is said to be due to four 
causes: To the partial oxidation of the Gr (which 
phenomenon diminishes when Si increases and dis- 
appears entirely when Si = 6 per cent.); to the 
probable oxidation of the Si existing in the form 
of silico-ferrite causing the formation of Fe + 
SiO,: to the oxidation of the iron uncombined 
with silicon; and finally, to a slight extent, to the 
expansion of the hydrogen, occluded in the metal. 
To sum up, Rugan and Carpenter consider that it 
is primarily a question of a process of oxidation. 

In a second monograph (1911) the same writers 
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seck to examine the influence of the different 
elements on the phenomenon of expansion. They 
admit, as the result of these tests, that phosphorus 
slightly diminishes the increase of volume, that 
the presence of manganese retards it considerably, 
and that sulphur is without influence. 

Finally, as regards the action of the occluded 
gases, these writers consider that this action is 
negligible in regard to metals containing more than 
3 per cent. silicon. On the other hand, with Si 
between 1.75 and 3 per cent., the action of the 
gases would effect an expansion of 1 to 2 per cent. 
When the silicon is below 1 per cent. the increased 
volume due to the action of the gases would amount 
to 10 per cent. of the total increased volume. 

While making certain reservations as regards the 
ascription of the expansion to phenomena of oxida- 
tion (as will be seen later, this point has been 
strongly contested), the author retains the experi- 
mental fact which appears to him to stand out 
from the tests of Rugan and Carpenter: The 
elements which favour the formation of graphite 
accelerate the phenomenon of increase in volume; 
those which oppose this formation retard its occur- 
rence. This first conclusion, which the author had 
already formulated in 1923,° has been confirmed by 
experimental researches made by Andrew and 
Hyman, which will be examined later. 

It may be assumed forthwith that the propor- 
tionality between the Si-content and the expan- 
sion of the metal, established by Rugan and Car- 
penter, would be attributable rather to the pro- 
perty of the Si in promoting the formation of 
graphite than to the chemical properties them- 
selves of that element. In fact, the penetration 
of the air into the mass of the metal will be all 
the easier in proportion as the number and the 
dimensions of the graphite lamellae are greater. 

The experiments examined above, and, moreover, 
most of those carried out later by various workers, 
have all reference to the action on the metal of 
temperatures comprised between 650 and 850 deg. 
C., that is to say, approximate to or above the 
transformation points, 

Before proceeding to examine these experiments, 
it appears interesting to analyse a study dealing 
with the action of superheated steam on cast iron, 
that is, with the effect of relatively low tempera- 
tures, 425 to 500 deg. C. 

A very complete study of this question has been 
made by Campbell and Glassford.* 

These writers, having observed the rapid corro- 
sion of iron casting subjected to the action of 
superheated steam—a corrosion accompanied by an 
increase in volume—sought to determine: (1) The 
nature of (the) corrosion; (2) Why certain metals 
do not corrode; and (3) what must be done to 
prevent its occurence. 

It may be noted, moreover, that Rugan and 
Carpenter had already found that cocks plunged 
into superheated steam at 360 deg. expanded, but 
they considered that this phenomenon was different 
from that of expansion at a high temperature. 
The work of Campbell and Glassford, however, 
appears to the author to bring out certain very 
interesting resemblances between these two pheno- 
mena. A first study consists of a micrographic 
examination of a dome-cock and flange which has 
been in use on the discharge side of the super- 
heater of a separate furnace for two years. It 
shows considerable structural modifications in the 
metal. 

In the first place, a thin coating of oxide is 
formed round the particles of graphite; then there 
are crevices which become wider and wider: finally, 
as the parts in direct contact with the steam are 
approached, the formation of a mixture of oxides 
and graphite is found, constituting a powdery 
mass devoid of strength. i 

This first examination, then, indicates progres- 
sive oxidation process of a very pronounced 
character, which takes place along the graphite 
lamellae. 

Campbell and Glassford’s Findings. 
In studying the same phenomenon on bars sub- 
jected to the action of superheated steam (6.75 kg. 
(14.85 lbs.) at 425 deg ©. for 30 days at first. then 


** La Fonderie Moderne,” April and November, 1923. 
* Eighth Congress on ‘Testing Methods, “Revue de 
Metallurgie,” 1912. 
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90 days afterwards) Campbell and Glassford came 
to the following conclusions : — 

(1) Under the action of steam, samples of white 
cast iron, steel and malleable cast iron show only 
one and the same type of oxidation. The samples 
have a skin regularly oxidised, to a very slight 
depth, and the oxide fills uniformly all the crevices 
which may exist on the surface of the sample. 

(2) Under the same treatment samples of grey 
cast iron containing less than 1 per cent. Si show 
superficial oxidation similar to the specimens of 
white cast iron or steel, but in addition a slight 
penetration of oxides following the largest plates 
of graphite is found. 

(3) With Si between 1.25 and 2.50 per cent. 
there are the same appearances, but the penetra 
tion of the oxidation appears to grow with the 
increase of the silicon content and extends in 
depth. 

The authors appear to conclude, therefore, with 
Rugan and Carpenter that the processes of oxida- 
tion increase proportionally with the increase of 
Si. In closing, however, they make one remark 
which is considered especially important :— 

‘‘Tt appears natural,’’ they observe, ‘‘ to con- 
clude that the increase of the silicon content is 
related to the increased corrosion. Yet the very 
good resistance of a sample containing 2 per cent. 
Si might justify another conclusion, viz., that the 
finer the graphite lamellae are, the less is the 
corrosion. This conclusion is in accordance with 
practical experience, which shows that good gun 
iron (grey special cast iron) with 2 per cent. Si 
and Gr low) resists the action of superheated steam 
very well.” In short, the two last researches 
appear to indicate that the increase in volume is 
due to a process of corrosion, that is to say, oxida- 
tion. 

Okochi and Sato’s Views. 

Quite another point of view has since been 
advanced by certain Japanese scientists, whose 
work it is proposed to examine.° 

A first investigation was carried out by Professors 
Okochi and Sato, the expansion curves being taken 
by means of the Chevenard dilatometer. 

The following were the principal conclusions 
reached as a result of these tests: (1) The influ- 
ence of oxidation is of little importance in regard 
to the increase in volume; (2) the expansion, during 
the first heat, is due to the decomposition of 
Fe,C; (3) during the repeated heating and cooling, 
after the former the increase takes place twice: 
(a) At the point Ac; (b) at the higher tempera- 
tures; and (4) the increase at the point Ac (about 
815 deg.) is due to the effect caused by the pressure 
of the occluded gases in relation to the eontraction® 
accompanying the transformation Ac during the 
reheating, and the increase at the higher tempera- 
tures is due to the fact that the metal vields to 
the pressure of these occluded gases. . 

In order to accept this explanation, which 
approximates to that of Outerbridge, it must at 
the same time be admitted that the metal is not 
permeable to gas at high temperatures. Other- 
wise those gases would escape before causing an 
increase in volume. It would have to be admitted 
likewise that, inversely, the gases may penetrate 
the metal at low temperatures—this in order to 
explain the increases in volume following the 
further heats 

Kikuta’s Hypothesis. 

_ Mr. Tario Kikuta undertook certain experiments 
intended to verify this hypothesis. He made a 
first series of tests for the purpose of measuring 
the velocity of the passage of air through a hollow 
cast-iron cylinder, the temperature of which was 
progressively raised. These permeability tests 
showed : — 

(1) That the velocity of the passage of air 
through a hollow cylinder increases up to 600 deg. 
C. and then diminishes slightly, and (2) that the 
velocity of the passage of air is almost constant 
at the different temperatures, and is so up to 900 


5 See the Communication to the Lidge Congress ( y 
Mr. Tario Kikuta. . . ee eer 

* It may be remembered that when a cast iron bar is 
heated it expands regularly to the point Ac (about 815 deg.)- 
at this moment a sharp contraction takes place, whereupon 
the expansion continues, following a regular curve. In 
cooling, the bar contracts regularly to the point Ar (about 
72 deg.). At this point a sharp expansion takes place, 
after which contraction continues regularly 
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deg. After 34 heats this velocity decreases very 
slightly. 

A second series of tests carried out on bars 
heated in vacuo showed that these bars increased 
regularly in volume, The two series of tests led 
Kikuta to reject the explanation of Okochi and 
Sato, as also that of Rugan and Carpenter, since 
no oxidation is possible in vacuo. To explain the 
increase in volume observed, he formulated a very 
ingenious theory which very well explains the 
cause of the formation of crevices and fissures 
noted by the preceding observers. The following 
is a summary: In the course of heating the 
expanding metal undergoes a sharp contraction at 
the point Ac; likewise, in the course of cooling 
and the shrinkage which accompanies it, a sharp 
expansion occurs at the point Ar. Now the metal 
is not a homogeneous substance, the distribution 
of the graphite being irregular: there are thick 
plates at certain points with thin lamelle close 
beside them. The contraction and expansions 
which occur at the Ac and Ar points, and which 
are due to the dissolution and deposit of a cer- 
tain quantity of free carbon, are very different in 
extent according as they are produced in_ the 
neighbourhood of thick or thin plates of graphite. 
The result is. very considerable tensions at the 
different points of one and the same sample of 
metal. It is to these tensions, the action of which 
is specially apparent in the vicinity of the graphite 
plates forming acute angled fissures in the metal, 
that Kikuta attributes the phenomenon of 
increase in volume. 

He expresses his conclusions as follows: The 
continuous expansion of grey cast iron in vacuo 
during the repeated heatings and coolings is due to 
the differential expansion, to the different micro- 
proportions of the sam ple which produce numerous 
fissures or cavities in the neighbourhood of the 
plates of graphite. 

Moreover, he adds that: ‘‘In an_ oxidising 
atmosphere the expansion is accelerated by the 
oxides which are formed and which fill up the 
fissures or cavities originated during the Ar 
transformation.’? The action of oxidation on the 
increase of volume—contrary to what is accepted 
by Rugan and Carpenter—would therefore appear 
to be a secondary and indirect action. 

It may be noted, however, that if this theory is 
capable of explaining the increase in volume by 
heating at 725 deg. C. or above, it does not in any 
way explain the increase in volume at the tempera- 
ture of 425 deg., as studied by Campbell and 
Glassford. For, even admitting that the action 
of the superheated steam gives rise to phenomena 
essentially different from those accompanying a 
heat at 725 deg., it is nevertheless the case that 
a very marked increase in volume may be due 
solely to oxidation processes. 

Nevertheless, the result of certain experiments 
by Portevin on the effects of hardening in grey 
cast iron appears to confirm Kikuta’s theory te 
some extent. These observations relate to a study 
by Durand of the thermal treatment of cast iron’. 
As apparently the thermal treatment of cast iron 
(hardening followed by tempering and annealing) 
should prove of practical interest, it is thought 
well to dwell for a moment on this question, cer- 
tain aspects of which fall within the general scope 
of the present study. 

The work of Charpy and Grenet, as also that 
of Howe, has led a large number of scientists to 
consider that cast iron is constituted, from the 
point of view of structure, like a mixture of steel 
and graphite. From this view it follows directly 
that the properties of the metal will depend, on 
the one hand, on the composition or the shade 
(mild, medium, hard) of the constituent steel, 
and, on the other hand, on the quantity, dimen- 
sions and form of the graphite lamelle dis- 
seminated throughout this steel; the latter play 
the part of inclusion, which inclusion causes in a 
very marked fashion a diminution in the mechani- 
cal properties of the constituent steel. 

This view being accepted, Durand draws from 
it the following conclusions: Since the thermal 
treatment —the annealing, hardening and tem- 
pering of a steel—improves the mechanical pro- 
perties very perceptibly, there is every reason to 
helieve that the same treatment applied to cast 


Report to the Académie des Sciences, 1922. 
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iron should have the effect of improving the 
characteristics of its matrix of steel in a similar 
manner, and consequently those of the metal as 
a whole. The experiments made by Durand gave 
him the following results :— 

Annealing carried out at a temperature of 
900 deg. on test bars of grey cast iron shows that 
the treatment diminishes the tensile strength by 
about 30 to 40 per cent. The mean breaking 
stress after annealing remains practically con- 
stant, but the total breaking load is decreased by 
about 20 per cent., this fact being attributed by 
Durand to the graphite separation accompanying 
the annealing, which separation, in fact, he 
worked out by analysis. On the other hand, in 
dealing with test bars which had been oil-hardened 
and afterwards tempered, he obtained an increase 
of tensile strength amounting to as much as 30 per 
cent. of the initial strength, and in certain metals 
an increase of over 40 per cent. in the height of 
drop. (After treatment the strength rose 
from 23 to 30 kg./cm.’, and the height of drop 
from 65 em. to 1.10 m.) (Technical specification 
of the French railways for shock tests.) This 
tensile increase is particularly marked after 
treatment in the case of metals having CC equal 
to about 0.60 per cent. 

It may be noted that the metals tested had 
approximately the following composition: Gr., 
2.70; CC, 0.50; Si., 1.18; Mn., 0.5; S., 0.04; and 
P., 0.2 per cent. 

These tests confirm clearly the correctness of 
the view of Charpy, Grenet and Howe as to the 
composition of cast iron. It should be noted, 
however, that the experiments in question were 
carried out on test bars. 

In discussing these experiments and _ their 
possible applications in the treatment of semi-steel 
cast-iron projectiles, Portevin points out that a 
large number of tests made on these projectiles 
have shown that any hardening followed by tem- 
pering rendered the projectiles porous. Certain 
shells subjected to the treatment increased in 
volume and were no longer fit to stand the speci- 
fication compression test required by the Artillery. 
On being rung they gave a dull sound, an indi- 
cation of defective mechanical properties. These 
defects were more accentuated by water hardening 
than by a milder hardening with oil. 

It is reasonable to suppose that the hardening 
of a steel matrix enfeebled by graphite plates 
frequently forming an acute angle will produce 
blow-holes. All grey cast iron, however, is com- 
parable to such a matrix. It is also evident that 
these blow-holes will be more pronounced in pro- 
portion to the thoroughness of the hardening, that 
is, they will be larger with water hardening than 
with oil hardening. These phenomena appear to 
he in every way comparable to the hardening blow- 
holes to be found in every steel casting which 
shows acute angles. 

These observations appear specially designed to 
strengthen Kikuta’s hypothesis, the hardening pro- 
ducing more markedly the same effect as the pro- 
cesses of internal tension to which he ascribes the 
expansion of the metal. In closing, Portevin’ 
appears to favour the rejection of hardening fol- 
lowed by tempering cast iron. 

In a second monograph Durand, returning to 
the question, points out that the increase in volume 
may be limited by the decrease of the silicon con- 
tent in the metal treated and also by restricting 
the heat period—which is in accordance with the 
tests of Charpy and Grenet already quoted. 

From an examination of the experiments sum- 
marised above, contradictory as their results may 
he, the following points nevertheless appear to 
stand out very clearly :— 

(1) The increase in volume, which is found after 
a first heat followed by cooling, is incontestably 
due to the process of graphitisation, that is, to 
decomposition of the cementite Fe,C = 3 Fe-4 
graphite. 

(2) The subsequent increase in volume is due 
hoth to the process of oxidation and to the action 
of internal stresses produced at the point Ar, this 
latter cause being evident after the heat tests 
in vacuo carried out by Kikuta and confirmed by 
the observations of Portevin on the effects of 


* Report to the Académie des Sciences, 1922 
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hardening (internal blow holes along the graphite 
lamellz). ; 

The author is, however, unable to agree with 
Kikuta to the entire rejection of the conclusions 
of Rugan and Carpenter with regard to the influ- 
ence of oxidation on the increase of volume. The 
tests of Campbell and Glassford show incontestably 
that the oxidising action of the steam at tempera- 
tures not exceeding 425 deg. may produce a con- 
siderable increase of volume. It is evident, how- 
ever, that in this case, the temperature being 
markedly below the critical point, Kikuta’s hypo- 
thesis is not applicable. Therefore oxidation alone 
may, in certain cases, produce expansion. 

Moreover, it was by heats at 650 deg. (that is, 
below Ar) that Outerbridge obtained increases of 
volume amounting to as much as 40 per cent. of 
the initial volume. 

It is admitted that the two causes (oxidation and 
internal tension) act simultaneously, without, how- 
ever, expressing an opinion on the relative influ- 
ence of each of them upon the final increase of 
volume. 

But, while admitting with Rugan and Carpenter 
the effect of oxidation, it is not thought that this 
process is, as they state, directly proportionate to 
the silicon content as a result of the rapid oxidation 
of the silico-ferrite. 

As the author already stated in 1923°, he still 
thinks that this proportionality is due, not to the 
presence of the silicon iself, but to its property of 
precipitating the graphite. Even at that time he 
considered that if, as Rugan and Carpenter find, 
metals with 1 per cent. Si increase in volume less 
than those with 2 per cent., this is because, with 
the increase of Si, there is produced an increase, 
not only of the quantity of graphite, but also and 
in particular an increase in the dimensions of the 
lamelle of that element. Now, it is evident that 
the larger the graphite lamelle are, the more the 
processes of oxidation due to penetration of the 
oxygen along these lamelle will be facilitated on 
the one hand, and, on the other hand, the more 
apparent will be the effect of the internal stresses 
produced by the heat. This, moreover, is admitted 
by Kikuta. 

The fact of the feeble oxidation of gun iron even 
when it contains 2 per cent. Si, which is noted by 
Campbell and Glassford, in itself confirms this 
hypothesis. 

Now, if this hypothesis is accurate, it is evident 
that all the elements which, like silicon, precipitate 
graphite at the same time promote the increase of 
volume, and that, on the other hand, those 
elements which oppose the formation of graphite 
must retard that process. This is confirmed by 
work carried out subsequent to 1923 by Messrs. 
Andrew and Hyman’? and by Mr. Donaldson." 


Influence of Elements oa Growth. 

Mr. Donaldson, in studying the action of re- 
peated heats at 450 and 500 deg. C. on cast iron 
of different compositions, found that while 
ohromium and manganese reduce the diminution in 
tensile, after heating, the addition of nickel (an 
element whch precipitates graphite) has a contrary 
effect. After heating for 120 hours at 450 deg. C. 
he found a diminution of tensile strength of 7 per 
cent. in ordinary grey cast iron, of 6 per cent. in 
the same metal containing 2.43 per cent. Mn., of 
5.5 per cent. with 0.39 Cr, and of 12 per cent. with 
an addition of 0.75 per cent. of nickel. 

Andrew and Hyman, in making tests with re- 
peated heats at 900 deg. C., reached similar con- 
clusions, which they formulate as follows :— 

Nickel and aluminium, acting like silicon, pro- 
mote an increase in volume, and this not because 
these elements are specially oxidisable, but be- 
cause they promote the formaton and the expan- 
sion of the graphite lamella. As regards 
chromium, it reduces expansion considerably with- 
out entirely preventing it. As a sequel to the 
examination of the work summarised above and as 
a result of the author’s personal experience, he 
thinks he may finally formulate the following con- 
clusions :—-Cast irons subjected to repeated heats 
and coolings at temperatures not exceeding 900 deg. 
undergo an increase in volume accompanied by 


a 


* See “ Fonderie Moderne,” A.T.F. Conference. 
10 Iron and Steel Institute, 1924. 
1!“ Foundry Trade Journal,” 1924. 
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diminution of all their mechanical characteristics. 
The increased volume following the first heat 1s 
due to decomposition of the cementite: Fe,C=Fe 
+Gr. 

The subsequent increases in volume are due to 
the combined effect of internal oxidation and the 
formation of fissures caused by the considerable 
stresses produced in the metal at the Ar and Ac 
points. The extent of these volume increases 1s 
dependent on the size and form of the graphite 
lamellz contained in the metal. ; 

Consequently, all those elements which favour 
the formation and agglomeration of graphite lessen 
the resistance of the metal to high temperatures. 
The action of those elements which form stable 
carbides, on the other hand, is unfavourable to the 
increase of volume in question. In the manufac- 
ture of heat-resisting cast iron it is desirable in 
practice to obtain in particular: (1) A high Mn 
or Cr content (about 0.40 Cr), these elements form- 


ing stable carbides which resist annealing. These 
carbides are of the type (Fe Mn), C. Their 


stability retards increase of volume subsequent to 
the first heat; (2) a reduction of the amount of 
graphite by every possible means; (3) the forma- 
tion of round graphite nodules and not of acute- 
angled lamella, and (4) a judicious selection of 
elements such as Si, Mn, Cr and total carbon in 
order to secure the conditions set forth above, in a 
manner suitable for the ultimate purpose of cast- 
ings required to withstand the effect of high 
temperatures 

Here it may be pointed out that cast irons low 
in total carbon have normally a very fine grain, 
and that on microscopic examination they show a 
highly divided graphite formed of very fine or 
curved lamellae, or of round nodules. This type of 
structure is frequent in semi-steel cast iron with 
high steel content (25 to 30 per cent.), and par- 
ticularly in cold- or semi-cold-blast metal. More- 
over, it may be pointed out that this type of metal 
(total carbon low) may be obtained with a rela- 
tively high Si content, 2 per cent, or more. The 
result is that with a suitable admixture of silicon 
low total carbon can be obtained, while maintain- 
ing the combined carbon in the neighbourhood of 
0.6 per cent. and even less. 

Having made these remarks, it seems desirable 
to examine some particular cases of castings 
required to resist high temperatures, and let us 
see what compositions appear most desirable for 
such castings, taking as basis the theoretical con- 
clusions we have formulated above. 

It should be stated, however, that although 
these compositions are derived from _ theoretical 
reasoning, they have nevertheless been verified by 
the author in the manufacture of various articles 
and checked on castings which have given satis- 
faction in use. 

Cast crucibles for containing lead baths, for 
hardening or tempering, or for melting alloys or 
white metals. : 

Here it is a question of castings which are 
generally heated by town gas in an atmosphere 
which is generally oxidising, and in direct contact 
with the flame. These castings are seldom 
perished by fusion (the heating temperatures Leing 
between 500 deg. and 600 deg. maximum), but 
usually by porosity. It may be observed that 
these castings have not to withstand any sort of 
mechanical stress, and that they generally remain 
rough foundry castings. 

Under these conditions two formule may _ be 
applied: (1) White cast iron or white mottled iron 
with high manganese content to prevent any pos- 
sibility of graphitisation, the silicon heing kept 
low for the same reason; (2) semi-steel cast iron 
with low total-carbon content and low combined- 
carbon content, with a quantity of Mn sufficient 
to retard the graphitisation of this carbon, the S 
and P content being indifferent : — 

T.C. < 3.0; CC < 0.5; Mn > 0.9; S, 0.15; P, 
0.5 to 1.5; and Si > 2 per cent. A semi-steel 
cast iron with 25 per cent. steel with a ferro 
addition is quite suitable. 


Thin grates for heating apparatus. The same 


composition with P increased to give fluidity, Si 

between 2 and 2.5 to prevent the formation of 

white cast iron, which would he too fragile :— 
T.C. ¢<3.2: CC < 0.6; Mn, 0.9; S, 0.15: P. 

1.5; and Si, 2 to 2.5 per cent. 

If the question of cost is not 


Thick fire bars. 
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an obstacle, it is well to lessen the P content in 
order not to have too low a melting point. If 
the castings are liable to be perished by fusion 
the OC should be kept as low as possible :— 

T.C. > 3.20; Mn, 0.7; P, 0.4 to 1.2; S, 0.15; 
and Si, 2.0 per cent. 

It may be remarked that in all these castings 
the raising of the S content presents no disad- 
vantage and is rather to be recommended, experi- 
ence having proved that white or mottled cast 
iron with very high sulphur content resists the 
action of reheating very well. 

Stoves, ranges, heating apparatus.—This type of 
castings must fulfil a series of almost contra- 
dictory conditions. As they are frequently 
enamelled, these castings have to undergo one or 
two heats, during which they are quickly brought 
to high temperatures. Progressive heating is 
rarely possible in this type of manufacture. This 
first heat and the necessity of avoiding excessive 
fragility, which would be very harmful during the 
manipulative stages through which these castings 
have to pass, render it impossible to obtain 
resistance to heat by the use of white or mottled 
cast iron, or even high percentage semi-steel. As 
these castings are also subjected to various 
machining operations (drilling), they have to be 
specially soft, particularly as their thickness 
seldom exceeds 3 to 4 mm. The limited thickness 
of these castings presents a danger in regard to 
fragility, but at the same time it necessitates the 
use of metal rich in phosphorus, as this element 
alone gives the metal the fluidity indispensable 
to the success of these castings.” 

The same reasons which make it difficult to use 
semi-steel cast iron make it impossible to employ 
metals high in manganese or chromium. 

In these circumstances, therefore, it appears 
difficult to embody the formula for a good heat- 
resisting cast iron, viz., the least amount of 
graphite possible with very low combined carbon. 
The solution may, however, be reached by another 
method. It is known that the size of the graphite 
lamelle and consequently the grain of the metal 
increase with the increase of the Si content be- 
tween 1 and 2.5 per cent. Si. But when in the 
neighbourhood of 2.5 per cent. nearly all the 
carbon is precipitated in the form of graphite, any 
further increase of silicon produces an _ inverse 
effect. The OC still remains low, but the total 
carbon content diminishes very rapidly. This total 
carbon being almost entirely in the state of 
graphite, with the increase of Si the lamelle of 
the graphite are seen to become smaller and 
smaller and less numerous. Pari passu the grain 
of the metal becomes more compact until, as every- 
one has observed, a metal with 4.5 per cent. Si 
shows a grain indistinguishable from that of 
mottled cast iron, and a 10 per cent. ferro silicon 
has the appearance of white cast iron. 

The author considers that in the case being 
dealt with (cast iron for stoves, etc.) it is desirable 
to take advantage of this property of silicon in 
order to lower simultaneously the CC and T.C. con- 
tents. He therefore recommends the following 
formula: —T.C. < 3.2; CC low; Si, 2.8 to 3.3; Mn 
< 0.4; S, 0.15, and P, 1 to 1.5 per cent. 

This composition differs materially from the for- 
mule recommended by many specialists, both 
French and English. Many recommend a Si con- 
tent of about 2.20 per cent. Nevertheless, the 
theoretical considerations which have been ad- 
vanced in the present Paper and manufacturing 
tests carried out on a large scale have confirmed 
us in our opinion, and we recommend the above 
formula for all stove castings, whether enamelled 
or not. 

Metal for Diesel motor castings.—For this type 
of casting practice appears entirely to confirm the 
theoretical results which have been described. It 
must) be remembered that these castings have to 
stand great mechanical stresses while working in 
certain cases (pistons) at temperatures approxi- 


1? The Author considers it well to keep the phosphorus 
content between 1 and 1.5 per cent. Above 1.5 per cent. the 
phosphorus, without increasing the fluidity of the metal 
materially, renders it extremely fragile. Experiments made 
on an_industrial scale showed that thin castings with 2 per 
cent. P gave so much wastage from breakage in handling 
that it was found desirable to lower the P by the addition 
of hematite cast iron. Notwithstanding the relatively high 
cost of the latter, there was found to be a decided advantage 
from the point of view of ultimate cost. 
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mating to and sometimes above 650 deg. C. For 
these castings, therefore, the author recommends 
the use of semi-steel cast iron with high Mn con- 
tent :— 

T.C. < 3.2; Si, 1.8 to 2; Mn>1.0; 8 < 0.10, and 
P < 0.30 per cent. 

A slight amount of Cr (about 0.3) could not but 
prove beneficial. The author also considers that a 
P content below 0.3 is essential to obtain the maxi- 
mum shock resistance. Professor Campion’* has 
shown that the lowering of tensile resistance be- 
tween 0 and 500 deg. is sensibly less with semi- 
steel cast iron than with ordinary cast iron. He is 
consequently inclined to employ semi-steel cast iron 
for Diesel motor castings. The author’s conclu- 
sions agree with his on this point. The author 
thinks, however, that in the absence of Cr, the Si 
content should be kept between 1.8 and 2 in order 
to lessen the quantity of combined carbon, and not 
between 1 and 1.5 as is done in the case of semi- 
steel cast iron for shells. 


Cast Iron which has to Undergo Normalising 
Annealing.—Certain castings, such as the water 
jackets of valveless motors, etc., are sometimes 
subjected to a normalising annealing for the pur- 
pose of neutralising the internal stresses and pre- 
venting possible deformations when working. In 
this case the castings undergo only one heat. 
According to what has been already said, the in- 
crease of volume, as also the porosity and the 
lessening of resistance which arise from it, can 
only be due to the annealing of the combined 
carbon. It is therefore. well to keep to tem- 
peratures sensibly below 725 deg. in the course 
of this annealing. Moreover, the author advises 
starting with a metal having as low a combined 
carbon content as possible. This can be obtained 
very easily with a Si content equal to or above 
2 per cent., according to the thickness of the 
castings. 

Castings which have to Undergo Thermal 
Treatment.—As Durand has shown, oil-harden 
ing at 850 deg., followed by tempering at 
600 deg., can improve very materially the 
mechanical properties of certain cast irons. This 
treatment, however, does not appear desirable in 
the case of castings which have to stand high 
pressures. In all such cases, in order to prevent 
the increase in volume and the inconveniences 
resulting from it, it is necessary to reduce the 
heat period to the minimum. It is here unneces- 
sary to seek to reduce the combined carbon con- 
tent. As only the metals with combined carbon 
above 0.50 are capable of having their mechani- 
cal properties improved by this treatment, the 
author recommends for the purpose in question 
cast iron of the following composition :—T.C. < 3.8; 
CC > 0.5: Si<¢ 1.20; Mn, 0.6; S < 0.10; and 
P <0.3 per cent. 

Castings having to Stand very High Tempera- 
tures approximating to the Melting Point of the 
Metal.—The considerations advanced in the pre- 
sent monograph do not apply to this type of cast- 
ing, with regard to which the problem consists 
particularly in obtaining a product having a 
melting point as high as_ possible. The metal 
being regarded as a_ steel containing graphite 
lamelle in a state of inclusion, it will at once 
be deduced that the melting point of the metal 
will be the higher in proportion as the steel con- 
stituting its matrix is soft. With the same object 
the sulphur and phosphorus will be eliminated. 
It is known, moreover, that graphite is in itself 
a refractory element, however slight its 
agglomeration, but that it burns fairly easily 
when it is in the state of extremely divided 
particles." é 

It is for these reasons that it is desirable for 
this type of castings to get soft cast iron with 
low S and P_ contehts, with combined carbon 
very low, and with the graphite formed of 
lamelle as wide and thick as possible. 

In closing this monograph the author desires 
to emphasise the fact that the formule given do 
not constitute a restrictive whole. They are not 
the only good formule, but represent merely one 

18“ Foundry Trade Journal,” May, 1924. 

1¢ This is the case in castings which have to be enamelled. 
The object of the preliminary annealing to which these 
castings are often subjected is to produce partial consump- 
tion of the graphite lying at their surface, the presence of 


which forms an a@bstacle to the proper adhesion of the 
enamel. 
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of the possible methods of obtaining heat-resist- 
ing cast iron. 

He has here examined a series of scientific 
studies and sought to derive from them a general 
theory explaining the action of high tempera- 
tures on grey cast iron. 

This theory has led us to adopt a certain 
number of compositions suitable for different 
types of castings which have to withstand the 
action of heat. The author finds, moreover, that 
the formule thus obtained agree generally with 
the results of practical and manufacturing tests. 
The greater number of them are no novelty, and 
have already been recommended by technical 
foundry authorities. 

The foundry problems in regard to which a 
general view of this kind can be formulated are 
still extremely rare. The work of the foundry 
technical associations will without doubt serve 
rapidly to increase their number, 

The author does not claim to exhaust such a 
complex question in the present Paper, but he 
would be happy if the examination and discussion 
of this work should serve to bring about, in the 
field of heat-resisting cast iron, a lasting agree- 
ment between metallurgical scientists and _ iron 
founders, for their well-considered collaboration 
appears to be more and more indispensable to all 
further progress in foundry work. 





A WINDING-UP ORDER has been made against Mineva!s 
and Metals, Limited, 1, Queen Anne’s Gate, West- 
minster, London, S.W. 

Messrs. R. L. Hayne and H. C. Curyn, brass 
founders, etc., 10, Harp Alley, Farringdon Street, 
E.C.4, trading under the style of Chinn’s, have 
dissolved partnership. 

AT A MEETING of the creditors of the Redheugh Tron 
and Steel Company, Limited, in respect of which a 
winding-up order was made on May 12, the Official 
Receiver intimated that a statement of affairs had heen 
prepared. It showed that there were unsecured 
creditors for £39,387. The assets were £12,167, which 
left a deficiency of £27,220. To that had to be added 
share capital amounting to £96.500. and the estimated 
total deficiency was £120,795. Failure was attributed 
to expenditure on extensions, loss through delay in 
completion of the extensions, loss through fall in 
prices due to trade depression and the heavy burden 
of taxation. It was resolved to apply to the Court to 
appoint Mr. T. C. Martin, of Milburn House, and 
Mr. J. William Armstrong, of Collingwood Street, as 
liquidators, and also a committee of inspection. 











Personal. 

Tue Hon. H. D. McLaren has been elected a 
director of John Brown & Company, Limited. 

Mr. A. CrawForp, who has died at Wishaw, age: 
63 years, was formerly manager of the Glasgow Iron 
and Steel Company, Limited, Wishaw. 

Wills. 
Arnotp, G., head of W. Arnold & Sons, 
agricultural and general engineers, 





Brandbridges £69.889 
sain, F. D., managing partner in the Red 

ruth Tin Smelting Company and the 

Harford and Bristol Brass Company ... £28,757 





The Locomotive Industry.—At a meeting of the 
Committee on Industry and Trade evidence was given 
by Mr. C. N. Goodall, managing director of Robert 
Stephenson & Company, Limited, and Mr. A. Camp- 
bell, chairman of the Hunslet Engine Company, 
Limited, on behalf of the Locomotive Manufacturers’ 
Association. The witnesses stated that the condition 
of the industry could only be regarded as desperate. 
The main factors that had brought about this state of 
things were: (a) The world-wide increase in the pro 
ductive capacity at present devoted to locomotives. 
b) The inadequacy of available markets to absorb 
such production. (¢) The consequent ruthless com- 
petition, both internal and foreign, which in this 
country was rapidly exhausting the capital resources 
of the establishments engaged in locomotive manu- 
facture. (d) The high costs of production in this 
country. (e) The absence of support from home rail- 
ways such as would enable fhe industry to meet foreign 
competition on better terms. 
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Trade Talk. 


Tuer Basset Company reports for 1924 a loss of 21,945 
fes., bringing up the total loss to 46,093 fcs. to date. 

Vivian & Sons’ copper works, Port Talbot, 
Glamorgan, will close down at the end of this month. 

R. H. Loncpornam & Company, Liwitep, 22, Northi- 
umberland Avenue, W.C.2, have removed to North- 
wood, Middlesex. 

JosepH Kaye & Sons, Limivev, Lock Works, Leeds, 
have received a large contract from the Admiralty for 
the force-feed type of their serrated steel seamless oil 
feeders. 

Sir W. G. ArmstrRonc, WuirwortH & Company, 
LimiTep, have now built locomotives for 29 distinct 
railway companies, and the average output reaches 55 
main line engines a month. 

A NEW RECORD has been set up by Cochrane & Sons, 
Limited, of the Ouse Shipbuilding yard at Selby, by 
the launching of thirty vessels since January. They 
have on order eleven trawlers to construct. 

To ENABLE the United Steel Companies, Limited, to 
keep their blast furnaces going, the Wellingborough 
Urban Council has reduced its royalties on ironstone 
taken from its land from 7d. to 3d per ton. 

THE ANNUAL DINNER of the Engineers’ Club will be 
held on Friday, October 23, at the Savoy Hotel, when 
the Rt. Hon. Winston 8. Churchill, M.P., Chancellor 
of the Exchequer, will be the guest of the club. 

A WINDING-UP PETITION has been presented against 
Cubitts’ Engineering Company by the Earl of 
Dudley’s Round Oak Works, Limited. The petition 
was heard at the Royal Courts of Justice on June 23. 

AtFRED Hickman, LiMiTED, are shortly closing 
their ironstone mines at Astrop. King’s Sutton, near 
Banbury. Fifty per cent. of the men at the Hook 
Norton Mines will shortly be thrown out of employ- 
ment, and the Oxfordshire Ironstone Company and 
other firms have already or are expected shortly to 
follow suit. 

Tur Giascow Corporation Sus-ComMitrer have 
recommended acceptance of an offer by the Steel 
Company of Scotland for the supply of tram rails. 
Tenders by other English and Scottish firms were, 
it is understood, rather lower, but the sub-committee 
were of opinion that the contract should be placed 
locally. 

PORTIONS OF THE ORDERS for rails placed bv the 
London, Midland and Scottish Railway Company, 
mentioned in our last issue, have been secured by the 
following Teesside firms :—Dorman, Long & Company, 
Limited, Cargo Fleet Iron Company, Limited, 
Boleckow, Vaughan & Company, Limited, and Pease 
& Partners, Limited. 

PatMeRS Suipsuitpinc & Iron Company, LiMitTeD, 
Jarrow, have booked an order for two moderate-sized 
vessels for the Anglo-American Oil Company, which 
will be built at their Amble yard, also an order for 
repairing the steamer ‘‘ Demosthenes,’’ about 12,000 
tons, belonging to the Aberdeen Line, London, which 
will take three months. 

Tue Consetr Tron Company, Lrwitrep, do not pro- 
pose to restart the large blast furnace until after the 
new steelworks have been operating for a time, and 
when the prospects of trade can be more accurately 
foreseen than at present. The Silica Brickworks at 
Templetown are being well employed, and the bricks 
and shapes that are being produced are establishing a 
reputation amongst coke-oven builders and gaswords 
and steelworks engineers. The silica bricks used in 
the construction of the new Fell Coke Works, which 
were manufactured at the Templetown Brickworks, 
have so far proved completely satisfactory, showing a 
perfect surface, and it is estimated their life will be 
much longer than that of any other material previously 
used in the industry. The construction of the new 
steelworks and rolling mills has made progress on the 
whole in a satisfactory manner. The steelworks will, 
it is expected, commence to operate experimentally 
during this month. Within the next few months the 
mills should be completely ready to begin the rolling 
of plates and sections. These will be started if the 
state of the steel trade, and particularly if the costs 
at which the company may find itself able to operate 
its new plant, are such as to justify this step. 








Iron and Steel for the Balkan States.—The report 
recently circulated from Cologne that German mer- 
chants had entered into arrangements with foreign 
merchant firms with the object of jointly handling 
the merchant trade in the Balkan countries, is now 
contradicted. It had the effect of causing uneasiness 
among consumers in the Balkans. The consequence 
was that these customers, who had been in negotia- 
tion with German firms in regard to large transac- 
tions, broke off the discussions and placed their 
orders elsewhere. It appears that the report was 
based on a proposal of the Polish iron and_ steel 
industry to form a works association in German Upper 
Silesia. 
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population was a very pressing one. If the city 
could only extend its boundaries right out into the 
country it would be able to prove helpful to the 
citizens. It would give the latter breathing space. 
The problem was a pressing one. At the moment 
it was being discussed in London, and indeed it 
was that circumstance which accounted for the 
absence of Lord-Provost Montgomery from the 
present function. In the course of his address 





Pror. ANDRE LEVI. 


Prof. André Levi is a director of the St. Nicolas 
Ironworks and Foundries, and Professor of the 
Foundry High School in Paris. 


while proposing this toast Mr. R. O. Patterson, 
the Past-President of the Institute, had made 
some humorous reflections on the uncomfortable 
night he had spent in a city hotel alongside which 
the Glasgow tramcars seemed to run incessantly, 
and far from _ noiselessly. On that point 
he (Bailie McDougall) observed that the 
tramways manager in Glasgow was concerned 
not so much about the question of rubber 
wheels for tramcars as the rubber wheels of 
the competing omnibus. Personally, he did not 
think it was altogether a bad thing that they 
should have this keen competition on the streets 
of the city. Indeed, he rather welcomed the buses. 
It seemed to him that if the buses could give good 
service then in spite of all the Corporations in 
the world they would win eventually. If they could 
not, then the tramways would still continue to 
hold their own. 

THE PRESIDENT announced that it had _ been 
necessary to make one or two adjustments on the 
toast list owing to the absence of invited guests. 
The toast of ‘‘ The Foundry and Allied Indus- 
tries ’’ would now be proposed by Mr. H. Thomson 
Clark, manager of the ‘‘ Glasgow Herald,’’ and 
the reply would come from Sir Archibald McInnes 
Shaw and Bailie A. Ghogan, of the Central Iron- 
moulders’ Association, Falkirk. 

Mr. H. THomson Crark said since the knowledge 
had come to him that he was to propose this senti- 
ment he had been trying to realise what the 
foundry trade in Glasgow and the kingdom really 
represented. He had “been trying to analyse the 
word foundry, and if his assumption was correct 
as to its meaning then the foundry industry must 
be one of the key industries. Prince Henry, in a 
recent speech in Glasgow, had ventured to remark 
that Clyde labour was synonymous with excellence. 
Whether that reputation would be conceded by 
those from the other side of the Border he could 
not say, but apparently from the look of the 
audience when the haggis was brought those 
present appeared to be thoroughly appreciative of 
Scotland. (Laughter.) Then he understood that 
it was coming on to a period of 25 years since the 
Institute was founded. Knowing that circum- 
stance as to their history, he would ask them to 
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cast their minds back over the last quarter of 
century. If they did so, then it seemed to him 
they would be able to appreciate the considerable 
advance that had been made in the foundry trade. 

Sim Arcurtpatp McInnes SHAw predicted that 
Mr. John Cameron would make one of the best 
presidents the Institute of British Foundrymen 
ever had. Although trade at the moment might 
he dull, they were not dispirited. But the dullness 
was not confined to the foundry and allied indus- 
tries—it was dull in many other places. British 
foundrymen were a scientific body of men. They 
did not know in these difficult times whether they 
could make money or not, but if they could make 
good castings that was everything. The making 
of good castings was the one thing that worried 
foundrymen. Generally spe aking, however, the 
British foundryman was a man of great resource. 
He knew the methods and processes of his trade, 
and he was consistently out for improvement. He 
was well aware that foreigners were trying to beat 
britishers in many things, but he held tenac ‘lously 
to the view that they “would never beat Great 
Britain in foundrymen. 

Baise A. G. LoGax, whose name was also 
associated with the sentiment, said he had 
heen a foundryman since he had been able 


to do anything at all. As a foundryman 
he took a pride in knowing everything that 
pertained to the foundry. Not only so but 


he felt proud of the fact that the workmen at 
all times seemed to take a pride in the work they 
were producing. If he knew anything at all of 
the aims of the Institute of British Foundrymen 
he should say that one of their chief objects and 
desires was to encour age training so that the pro- 
duction of output might be the hest obtainable from 
the combined application of science and skill. He 
agreed with Sir Archibald McInnes ‘am in saying 














Mr. H. J. Younc. 


Mr. H. J. Young was educated at King’s College, 
London, and became associated with the Muntz 
Metal Company. Later he joined the late Professor 
Huntingdon, who had a very large metallurgical 
consulting practice. His first connection with iron- 
foundry practice was when he joined his present 
firm, The North-Eastern Marine Engineering Com- 
pany, Limited, of Wallsend and Sunderland, as chief 
chemist. He was one of the originators of the 
Junior Section of the Newcastle Branch of the 
Institute of British Foundrymen. 


that there was no danger from foreign competition 
in the foundry and allied trades so long as they 
had every means of applying research and _ scien- 
tifie production, combined with the physical skill 
of the workers themselves. As Scotsmen, however, 
and as foundrymen they were proud of the fact 
that they were capable of turning out men who 
could go to the ends of the earth and carry on the 
industry. Falkirk, the centre of the light cast- 
ings industry, produced more than eminent foothall 
plavers. Tt was a district that was capable of pro 








ducing very good castings. ‘There was a feeling 
in certain circles that the Institute of British 
Foundrymen was an organisation that belonged to 
the employers. He had heard that remarked 
before, and he wanted to warn the members of the 
danger of such a feeling. It ought to be removed 
as soon as possible. Something ought to be done to 
show that the Institute welcomed all into its 
organisation, and the aim was to improve work 
and scientific foundry practice. If they could dis- 
pel that feeling, then Mr. John Cameron would 

















Mr. A. Campion. 


Mr. A. Campion was born in London, and received 
his general education at various schools in the City. 
His technical education was obtained at Finsbury 
Technical College and City and Guilds Technical 
Institute. He acted for some time as assistant to 
Prof. Herbert Macleod at the Royal Indian 
Engineering College. Mr. Campion’s first industrial 
appointment was as chief chemist and metallurgist 
to the Steel Company of Scotland, Limited. Some 
four years later, in 1901, he was appointed principal 
assistant chemist and metallurgist to the Indian 
Government at Cooper’s Hill. When Cooper’s Hill 
closed, Mr. Campion carried on a private practice in 
Glasgow until, in May, 1909, he succeeded to the chair 
of Metallurgy in the Royal Technical College, 
Glasgow. In 1918 Mr. A. Campion became super- 
intendent to the Foundry Technical Institute, which 
was instituted by the light ironfounding industry in 
Falkirk, for the prosecution of foundry research and 
education of foundry apprentices and workers. Trade 
depression led to the abandonment of the scheme in 
1922, and Mr. Campion has since then been attached 
to the firm of Cameron & Robertson, Limited, 
Kirkintilloch. 


have rendered, during his year of office, an inesti- 
mable service to the Institute of British Foundry- 
men. 
The Toast of the Institute. 

Mr. James Weir thereafter proposed the toast of 
“ The Institute of British Foundrymen.’’ He ex- 
plained that he had been asked by his brother, 
lord Weir, to express his sincere regret at not 
heing with them on the occasion of this banquet. 
Lord Weir had received an urgent call, which he 
could not see any way of avoiding, and personally 
he could assure the President that no one regretted 
the absence of Lord Weir more than he did. 
(Laughter.) He felt, however, he could adequately 
represent his brother in expressing appreciation of 
the Institute of British Foundrymen. The Insti- 
tute was undoubtedly a vital and living force in 
the development of the industry with which it was 
associated. The art of casting metals was still far 
from being an exact science—in fact it was only 
emerging from the era of the domination of tradi- 
tion and craft skill. So much the more important, 
therefore were the annual Conventions of the 
Institute in forming a clearing house of informa- 
tion, data, and experience, and in co-ordinating 
the allied sciences of metallurgy and engineering 
Within his own experience he had seen the enor- 
mous progress which had been made in the tech- 
nique of the industry,’ and in the elucidation of 
the underlying principles governing it. But they 
could not have failed to notice that no sooner had 


556 THE FOUNDRY TRADE JOURNAL. 





June 25, 1925. 


they solved the problems of to-day than the pro- 
gress of engineering and the other industries which 
they served set still harder problems for to-morrow. 
The internal combustion engine, for example, with 
its extreme temperature gradients, had necessi- 
tated an entirely new type of practice and _ re- 
search. In fact, he personally thought it was not 
too much to say that the further progress of the 
internal combustion engine depended on the foun- 
dryman. On the other hand, the progress of aero- 
nautics, with its dominant requirements of light- 
ness, had equally given rise to new problems for the 
foundry calling for new methods of solution. In 
both of these fields of development their local 
branch had taken a worthy part. Indeed, in that 
connection he felt disposed to say that the Institute 
of British Foundrymen was to be congratulated on 
its progressive policy and its broad outlook. That 
was evidenced by the fact that papers had been 
exchanged with French, Belgian and American 
Societies. Thus they were keeping themselves in 
close touch with the progress which was being made 
in other countries. In addition to that they must 
keep in view the activities of the Cast Iron Re- 
search Association and the British Engineering 
Standards Association. Of course if an enlightened 
and progressive policy were all that were neces- 
sary their industry would, indeed, be in a happy 
state. Unfortunately, however, good castings were 
only a means to an end. They shared with the 
rest of the industries the severe depression of the 
moment. The present industrial conditions neces- 
sarily meant hard conditions and scarcity of labour 














Mr. Francis W. Rowe. 


Mr. Francis W. Rowe, B.Sc., is Chief Metallurgist 
with Messrs. David Brown & Sons, Limited, the gear- 
ing specialists, of Huddersfield. He was educated at 
Manchester Grammar School and Manchester 
University, and has also done research work at Shef- 
field University. He served a special metallurgical 
apprenticeship with Mesers. Metropolitan Vickers, and 
was afterwards for some years in the laboratory of 
the Partington Steel & Iron Company. He then 
joined Messrs. J. Hopkinson & Company, the valve 
makers, as assistant to the Chief Metallurgist, and 
was later appointed Chief Metallurgist to Messrs. 
Mather & Platt, Limited, of Manchester, with whom 
he was for many years. He resigned this position to 
become Head of the Research Department with his 
present firm some eighteen months ago. Mr. Rowe 
is the author of a number of papers presented before 
technical bodies, chiefly the Institute of Metals and 
the Institution of British Foundrymen, and has been 
awarded two diplomas by the latter body for papers 
presented before Branch meetings. He is a member 
of most of the societies interested in metallurgy both 
in this country and abroad. 


for the foundrymen. Moreover, their industry was 
not a protected one. It must bear the brunt of 
foreign competition, There seemed to him to be 
only one way of meeting that, and that was to get 
right down to the job. If they put brains into 
their methods and organisation, and if their opera- 
tives would have sufficient flexibility to meet chang- 
ing conditions, then he was quite convinced that 
nobody would beat them back. Great Britain had 
the best chance of any country. Tt had a good 
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reputation, and he was glad to think it still had 
the first call on the world’s markets. 

Mr. Joun Cameron, in acknowledging the senti- 
ment, said he had to thank Mr. James Weir for 
taking his brother’s place at this time. Lord 
Weir had been good enough to send him a nice 
letter explaining his absence, but his place had 
heen filled to some extent by the presence of Lady 
Weir. It was with somewhat mixed feelings that 
he stood before them that evening. Frankly he 
had never been so proud of any position he held 
as of the fact that he was presenting the President 
of the Institute of British Foundrymen. Although 
he felt proud of the Institute and himself that 
night his pride was intermixed with the regret 
they all felt in the loss of Robert Buchanan—the 
first President, and a magnificent Scotsman. He 
made himself a friend to everyone in the industry. 
Although the deceased was the first President of 
the Institute his interest in its welfare was keen to 
the very end. The memory of those who had gone 
hefore encouraged the others to live up to their 
example. They would strive to see that under 
their management the Institute would not lose 
the honour and dignity secured for it by those 
who had gone before. Touching upon the fact 
that the work of the Institute was latterly taking 
on a more international character, the President 
alluded to the exchange of papers between France 
and America. Next year the Institute was to be 
invited to take part in one of the international 
congresses which on this occasion would be held 
in America. Later on this year one on a smaller 
scale was to be held in Belgium. Reference had 
already been made to the fact that on the following 
day the members of the Institute were going to 
be the guests of many good friends in Falkirk. 
In Falkirk they would have an opportunity of 
secing castings made that went to every corner 
of the globe—civilised and uncivilised. Proceed 
ing, the President went on to say that the work 
of the Institute was a splendid one. It had noth- 
ing to do with the mundane matters of making 
money or bargaining with labour. It had on the 
other hand a great deal to do with interesting 
ihe men and even the apprentices. It set out 
with the ideal of making apprentices and men 
take a greater pride in their craft and in gener- 
ally eyuipping them for the highest position which 
the art of the foundrymen offered. There were 
many connected with the ironfounding industry— 
he was speaking more particularly of employers 
now—who had not time to come to the Branch 
meetings and take part in the discussions. He 
appealed to such employers, however, to give 
encouragement to the men to go out to the mect- 
ings. From his own experience he could testify to 
the good he had derived from taking part in the 
work of the Institute, and if employees were 
ufforded facilities and encouragement by the 
employers so as te identify themselves with the 
Institute it would lead in the long run to the 
development and advancement of the industry. 

Coronen J. A, RoxsureGu, president of the Glas 
vow Chamber of Commerce, proposed the toast of 
“Scientific and Technical Institutions,” and this 
he coupled with the name of Professor Mellanby, 
D.Se., the president of the Glasgow Section of 
the Institution of Mechanical Engineers. Colonel! 
Roxburgh said he took the view that the time was 
past when anyone could carry on a_ business or 
an industry in a water-tight compartment. In 
the old days each man was a law unto himself. 
He had been struck with the public-spiritedness of 
the foundrymen. Most of them, like himself and 
others present, were in business to make money 
out of it but the foundrymen seemed to be in 
business to benefit their neighbours and the world 
in general. People who were in possession of 
these sentiments and lofty ideals certainly required 
no words of his to commend them. His notion was 
that at the present time the scientific and technical 
institutes required to get right down to the root 
of things. They required to get down to facts 
and first costs. He had the belief also that in 
the processes which they operated or controlled 
they ought to strike out in order to see in what 
direction they could improve their work. The 
scientific and technical institutions were useful in 
the way of investigation, and in the direction of 
showing people who were interested how to improve 
processes and methods. They served a useful 
part in training the voung to take their rightful 


places in the industries with which they were 
associated. It had always seemed to him that 
they could not bestow too much praise on the 
various scientific and technica] institutes for the 
work they were doing in the country. Many of 
those present must know from practical experience 
that these institutes were doing excellent work and 
that they were rendering useful service to the 
country, 

Proressor MELLANBY, with whose name the 
toast was coupled, referred to the benefit which 
had accrued to craftsmen in Glasgow by the fact 
that there had recently been combined meetings 
of the Glasgow Branch of the Institute of British 
Foundrymen and the Glasgow Section of the Tn- 
stitution of Mechanical Engineers. These meetings 
had been unique in that representations were 
present from the engineering shops in the ship- 
vards, and as the outcome of the discussions they 
had learned a great deal as to the problems asso- 
ciated with the treatment of Diesel engines, for 
example. He was grateful to Colonel Roxburgh 
for the kindly references he made to the 
scientific and technical institutions, and he felt 
glad to learn that there was a general apprecia- 
tion of the admirable work they were doing in 
the country. 

‘The Scottish Branch of the Institute of British 
Foundrymen ’’ was afterwards proposed in appro- 
priate terms by Provost Wm. Muirhead, of Fal- 
kirk, Mr. James Affleck, B.Sc., the President 
of the Scottish Branch, made a_ suitable 
acknowledgment. 

Amongst those present were:—Mr. John 
Cameron (who presided); Bailie Angus McDougall ; 
Mr. James Weir, of Cathcart; Sir Archibald M. 
Innes-Shaw, Glasgow; Mr. H. Thomson Clark, 
manager of the ‘ Glasgow Herald’’; Rev. Dr. 
McLean Watt, minister of Glasgow Cathedral: 
Mr. R. O. Patterson, retiring past-president ; Pro- 
fessor A. L. Mellanby, D.Sc., President of the 
Glasgow Section of the Institution of Mechanical 
Engineers; Colone] Roxburgh, President of the 
Glasgow Chamber of Commerce; Mr. J. T. Forgie, 
Hamilton (Messrs. Wm. Baird & Company, 
Limited, coalmasters) ; Mr, J. M. Mowat, secretary 
of Messrs. Wm. Jack & Company; Mr. James 
Affleck, President of the Scottish Branch; Provost 
Muirhead, Falkirk; Mr. A. Logan, of the Central 
lronmoulders’ Association; Mr, John King, 
chairman of the National Light Castings Associa- 
tion. The croupiers were:—Mr. Wm. Bell: Mr. 
J. TLongden; Mr, Oliver Stubbs, past-president ; 
Mr. V. C. Faulkner, London, senior vice presi- 
dent; Mr. F. J. Cook, past-president; Mr. Tom 
Bell; Mr. G. A. Dudley. The musical director 
was Mr. J. C. Dorsie, while the stewards in con- 
nection with the banquet were Messrs. H. Win- 
terton and J. Longden. A feature of the menu 
was the prominence given to ‘‘ the haggis.’’ The 
fact that the ‘great chieftain of the pudden 
race " was ushered in with full musical honours— 
typically highland at  that—occasioned great 
amusement amongst the English visitors. 





List of Members attending the 
Conference. 


J. Affleck (President, Scottish Branch), Major 
J. Wathey (Birmingham), J. H. Andrew (Glas- 
gow), J. Arnott (Glasgow), James G. Arnott 
(Glasgow). 

T. Bell (Barrhead), W. Bell (Airdrie), E. Bean 
(Hull), A. S. Beech (London), A. Brailsford (New- 
castle), W.S. Betham (South Shields), J. Bartram 
(London), A. H. Bacon (Glasgow), W. H. Bound 
(Middlesbrough), A. Bruce (Edinburgh), John 
Bell (Glasgow, Convention Secretary). 

J. Cameron (Kirkintilloch, President): G. F. 
Cockram (Ipswich), F J. Cook (Past-Presi- 
dent, Birmingham), G. CC. Castle  (Liver- 
pool), A. Campion (Glasgow), A. M. Cleverley 
(Falkirk), F. J. Cree (Peterborough) ‘ 

J. Durrans (Sheffield), D. Dalrymple (Wes 
Bromwich), ws Delport (London), J. ¢. 
Dorsie (Kirkintilloch), W. B. Davidson (Arbroath), 
J. W. Donaldson (Greenock), G. . Dudley 
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(Wishaw), J. 
(Sheffield), 

G. Edginton (Chesterfield), James English (Old- 
ham), Wm. Edgar (Kirkintilloch). 

V. Cc. Faulkner (Vice-President, London), J. FE. 
Fletcher (Consultant, B.C.1.R.A., Dudley), 
Thomas Ferlie (Auchtermuchty), J. Y. Frame 
(Hull), J. W. Freer (Wallsend), A. R. Fraser 
(Bearsden), R. W. Fowler (Glasgow), T. FE. Fowler 
(London), B. Fender (Newcastle). 

P. Gillespie (Bonnvbridge), A. F. Gibbs (Lon- 
don), Colin) Gristy (Monkseaton), J. E. Gibson 
(Falkirk). 

KF. H. Hurren (Coventry), A. Harley (Coven- 
try), R. L. Hunter (Polmont), H. Hyman (Glas- 
gow), R. R. Hargreaves (Manchester), R. E. Hog 
(Hull), J. Hogg (Burnley), R. Horn (Falkirk), 
M. B. Herbst (Gateshead), G. B. Henderson 
(Southampton), J. E. Hurst (Kilmarnock), Wm. 


Dickson (Glasgow), KE. Dickinson 


Heywood (Manchester), P. Hetherington (Glas- 
gow), C. Heggie (Birmingham), W. A. Homer 


(Walsall), Miss 


Hollinworth (Acting 
London). 


Secretary, 

J. Irvine (Paisley), A. W. James (Ipswich), 
Commander Jackson (Sheffield), J. B. Johnson 
(Tipton), David King (Glasgow), Wm. Kerr (Glas- 
gow), Jas. Kennedy (Cambuslang). 

J. London (Clydebank), EK. Longden (Birming- 
ham), G. Lillie (Rowlands Gill), J. Lee (Wallsend), 
R. Lumley (Bonnybridge), A. Logan (Newcastle), 
J. Laud (Glasgow). 

T. W. Markland (Bolton), T. Macfarlane (Horse- 
hay), T. Makemson (Manchester), J. Macfarlane 
(Glasgow), A. F. Mearns (Glasgow), W. G. 
Marshall (Larkhill), F. E. McGrah (Wolverhamp- 
ton), J. S. Morehead (Glasgow), H. J. Maybury 
(London), J. McNab (Falkirk), A. McGovan (Glas- 
gow), J. MeEachan (Kirkintilloch), Wm. MeCul- 
loch (Glasgow), J. MeArthur (Motherwell), R. 
Macnab (Paisley), A. D. MacKenzie (Edinburgh), 
J. J. MeCall (Glasgow), J. McIntyre (Kirkintil- 
loch), J. Murdock (Glasgow), J. B. McTurk (Fal- 
kirk), G. Mackay (Paisley), 

G. Nield (Leeds), J. D. 
Shields), E. Oakden (Woodley). 

R. O. Patterson (retiring President, Newcastle), 
J. G. Pearce (Director, B.C.1.R.A., Birmingham), 
J. G. S. Primrose (Manchester), A. Parramore 
(Sheffield), C. B. Pugh (Walsall), W. Parker (Hali- 
fax), W. H. Poole (Keighley), E. H. Parker (Glas- 
vow), J. M. Primrose (Falkirk). 

R. Robertson (Falkirk), R. L. Rankin (Alex- 
andria), J. G. Robinson (Halifax), H. James Roe 
(Birmingham), W. Roxburgh (Rugby), S. H. 
Russell (Leicester), Major Rhydderch (Sheffield), 
G. E. Roberts (Coventry), E. J. Ross (Glasgow), F. 
Ryding (Wigan), D. M. Robertson (Falkirk), A. 
Rennie (Falkirk), F. W. Rowe (Huddersfield), M. 
Riddell (Past President, Glasgow). 

©. Stubbs (Past President, Manchester), D. 
Sharpe (Glasgow), A. W. Steven (Falkirk), W. H. 
Storer (Bolton), John Shaw (Sheffield), E. Stephen- 
son (Carlton Hill, Notts), J. Simkiss (Manchester), 
J. Smith (Falkirk), J. Sword (Barrhead), J. G. A, 
Skerl (Sheffield), A. J. Shore (Sheffield), C. Scamp- 
ton (Coventry), W. H. Smith (Airdrie), J. N. 
Simm (Monkseaton), A. Sutcliffe (Bolton), H. G. 
Sommerfield (London), W. H. Sherburn (Warring- 
ton), J. Stark (Kirkintilloch), F. J. Skinner (Glas- 
vow), F. W. Sewell (Glasgow), J. Stirling (Kirkin- 
tilloch), G. Senior (Sheffield). 

D. B. Thomson (Glasgow), C. M, Tate (Burnley), 
J. Turnbull (Bonnybridge), A. Turnbull (Bonny- 
bridge), C. W. Tate (Burnley). 

G. A. Ure (Bonnybridge), R. Village (Sheffield), 
T, Vickers (Birmingham). 

F. J. Wares (Peterborough), T. Wilkinson 
(Middlesbrough), W. Wilkinson (Halifax), D. H. 
Wood (Birmingham), R. C. Waddell (Glasgow), 
W. Waddell (Glasgow), H. Winterton (Milngavie), 
H. T. Winterton (Milngavie), W. H. Wright 
(Leicester), Wm. Walker (Bonnybridge), D. 
Walker (Bonnybridge), W. Waugh (Falkirk), G. 
Walker (Falkirk), W. Wright (Falkirk), W. R. 
Wilson (Liverpool). 

H. J. Young (Wallsend), James Young (Paisley), 
R. Yates (Accrington), R. Yeoman (Stockport). 


Nicholson (South 
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Conference Asides. 





The early-morning trials of the inter-branch 
carpet-sweeping championships showed indications 
that final honours are likely to go to Birmingham, 
as their performance and methods were both 
adaptable and constructive. 

* - * 


London visitors to Glasgow discovered a means 
of getting sunburnt other than by exposure to 
sun and wind, 


_ - . 


It was finally established that the English 
visitor with the Yankee fittings was not Mr. 
Harold Lloyd. 

in * * * 

A sample of lime received by an Anglo-American- 
French delegate during the trip down the Clyde 
showed a very low CaO content. 

. * * 

A ‘‘voung ”’ delegate from Tyneside has taken 
home with him samples of cheese and Scotch table 
ware for analysis. 

* * * 

As the haggis was such a success at Glasgow, 
several fine young specimens have been caught, 
sent to England, and will be fattened up ready 
for killing for next year’s conference. 

* + * 


We dissociate ourselves from the Scotch method 
of appraising the value of Presidents by girth. 





Correspondence. 


[We aceept no responsibility for the statements made 


or the opinions expressed by our correspondents. } 





International Test Bar Situation. 
To the Editor of Tue Founpry Trave Journat. 


Sir,—We have been very surprised to see ‘n 
your issue of June 4, in ‘ Notes from France,” 
the following lines: 

‘The report of the A.'T.F. Commission on the 
testing of cast iron, after reviewing the work 
done by the A.F.A. and the 1.B.F., states that, so 
far as the test bar representing the casting and 
not merely the metal in the ladle, they are in 
agreement with the British. The French, together 
with the Belgian and Czecho-Slovakians, are 
working on the Fremont machines.”’ 

It could be understood from these lines that the 
report of the A.T.F. Commission mentions that the 
American Foundrymen’s Association is not in 
agreement with the French point of view, that a 
bar cast separately cannot represent a casting. 
So far, we are convinced that this is not the 
opinion of the A.F.A. Committee, but we are 
certain that we never mentioned that such was 
the case. 

We reproduce helow the translation of the 
terms of the report of the commission of methods 
of testing cast iron to the General Council of the 
Association Technique de Fonderie :— 

‘* We must mention that it has been decided at 
this meeting (Milwaukee Conference) that the 
point of view of the A.F.A. is the following: the 
bars cast separately may be used to qualify the 
metal but not the castings, as per the opinion 
supported up to now by the French committee. 
It is consequently a success for this committee. 

‘To qualify the metal they seem to be decided 
in America to select a round bar of 1.2 in. by 
18 in. between supports. We must mention here 
that I.B.F. prefers three bars of different dimen- 
sions which are intended not only to qualify the 
metal but also the casting. Here the British 


Association differs from our point of view.’’ 

It is certainly by a misunderstanding that you 
have printed the above lines, as it means exactly 
the contrary of what we said.—Yours, etc., 

FE. Ronceray, 
The Secretary of the French Committee 
on Methods of Testing Cast Iron. 
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Scrap Supplies for the Foundry. 


or 


While at the moment most descriptions of 
ferrous scrap are a drug on the market, and 
prices have fallen as rapidly, or even more so, 
than those of the finished product, there always 
has been, and always will be, a good market for 
shipyard scrap. Naturally, the prices of this 
material have been affected by -the general slump, 
and this decline, combined with high wages and 
the cost of tools and raw materials, have been 
responsible for the state of inactivity and loss 
associated with the shipbreaking industry for 
many months, It is, therefore, encouraging to find 
a few firms able to tide over the serious diffi- 
culties that are overshadowing the shipbreaking 
industry at the moment, as it is obvious that the 
supplies of scrap in this country are exceedingly 
small, and would be exhausted by a couple of 
weeks’ ordinary activity in the iron and steel 
industries. 

One of the most enterprising firms in the 
industry is Cox & Danks, Limited, of 168, Regent 
Street, London, W.1, who are actively engaged in 
raising the sunken German fleet at Scapa Flow, 
in addition to operating a shipbreaking yard at 
Queenborough, Kent, and warehouses and stock- 
yards at Sheffield, Cradley Heath, Old Hill, 
Manchester, and Birmingham. In addition to 
stocks of special steels peculiar to the Sheffield 
trade, all these warehouses carry large stocks of 
iron and steel products and scrap of uniform 
quality and size. 
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. 
Cast-iron Houses. 
Wortley, Sheffield, Rural Council Experiment. 

The Wortley (Sheffield) Rural Council have 
decided to erect six cast-iron houses on their Mor- 
tomley housing estate, and have placed the order 
with Newton, Chambers & Company, Limited, of 
the Thorncliffe Iron Works. 

These houses will be the first cast-iron houses 
erected under any Council, and will, possibly, give 
a lead to an industry which may become most 
popular throughout the country. Newton, 
Chambers & Company, Limited, are the sole manu- 
facturers of the cast-iron houses, which have the 
full approval of the Ministry of Health, whose 
Inspectors have visited two houses specially erected 
as examples by the company. 

The houses have an excellent appearance, and 
it is claimed that they afford better interior com- 
fort than brick and stone houses. The estimated 
time for erection is four days per house. 

Mr. T. V. Miles, general manager of the com- 
pany’s iron works, states that the company are 
most anxious to relieve the acute housing shortage, 
and the coal and iron trades, which are so 
depressed, will, if the cast-iron houses are adopted, 
be considerably relieved. 





Foundry Extension at Falkirk. 
At Falkirk Dean of Guild Court, on June 18, 
application was made by the Burnbank Foundry 

















Tae Ekx-GeruMan Frioatine Dock 


The firm announce the successful raising of the 
thirteenth German destroyer, the S32, which, in 
consequence of the heavy weather experienced in 
the North of Scotland lately, has taken nine days 
to complete, as against only four days for the 
whole operation ot uprighting, lifting, and towing 
into the firm’s base at Mill Bay (a distance of 
about four miles) in the case of the S56, on 
June 5d. 

Cox & Danks, Limited, have been successful 
in purchasing from the Admiralty the ex-German 
tloating dock No. 23, which has been lying for 
some time at Chatham. This is one of the largest 
floating docks in the world, and _ its lifting 
capacity is 40,000 tons. Composed of six separate 
sections, it has an overall length of about 703 ft., 
being 194 ft. broad, and is a sister dock to the 
one which set out during the last few days, towed 
by six tugs, for Malta. The company state that 
this dock has been purchased by them for breaking 
up at their Queenborough shipbreaking depét on 
the Medway, Kent, where they have just com 
pleted the demolition of the two Dreadnoughts, 
Erin and Orion (which were 25,000-ton capital 
ships), under the terms of the Washington Treaty. 
The firm propose to adapt one section of this 
floating dock at Queenborough, and tow it the 
700 miles up to Seapa, so that it may take part 
in the salvage of the German fleet. This section 
of the dock will probably be found to play an 
important part in connecton with the raising of 
the larger sunken German ships. The breaking 
up of the other sections of the dock at Queen- 
borough will provide employment for a_ large 
number of men for the remainder of this year. 


Acgurrep sy Cox & Danks, LiMiren. 


Company, Limited, Falkirk, for a = warrant to 
extend their moulding shop, alter and renew two 
of the present roofs, and erect a new stair. This 
extension is one of several being made at present 
in foundries in Falkirk. The application was 
cranted, 





Foundry Query. 





Normal Foundry Losses. 

Str,—We should be glad if you would inform 
us what is the recognised percentage of waste in 
the melting of iron in a Jobbing foundry. We 
require this information to enable us to estimate 
the amount of scrap iron which was in this foundry 
when we took it some months ago, the weight of 
which not being known. We have the weight cf 
castings made and the weight of pig and scrap 
purchased, and the difference plus loss in melting 
should produce the information required.—R. & P. 





Institute of British Foundrymen (LAaNcasuire 
BrancH—J onion Section).—NSir W. G. Armstrong, 
Whitworth & Company, Limited, have invited the 
members of the Junior Section of the Lancashire 
Branch to visit their works at Openshaw, Man- 


chester, on Saturday, June 27. The members 
assemble at the head office, Whitworth Street, 
Openshaw, at 3 p.m. The Stanton Ironworks 


Company, Limited, of Stanton, near Nottingham, 
have invited the members to visit their works on 
Saturday, September 12. 
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IRON AND STEEL MARKETS. 
Pig-iron. 
MIDDLESBROUGH.—Conditions in the Cleveland 


iron trade are without signs of early improvement, 
and, so far as actual business is concerned, the out 
look must ‘be pronounced as most unsatisfactory from 
every point of view. Consequently foundry consumers 
are now only buying small quantities to cover day-to 
day requirements, and in view of the fact that in the 
majority of cases they are having to take orders at 
extremely narrow margins, there is no other policy 
open to them. The export position is also discourag 
ing. The settlement of the strike in Denmark has 
released deliveries which have been held up for a very 
long time, but as a set-off to that there is the col 
lapse both of frances and lira, which effectively stifles 
inquiry from abroad. Moreover, it is intensifying 
French and Belgian competition in neutral markets. 
As regards values, No. 3 G.M.B. has developed 
further weakness, and the price to-day is about 
73s. per ton, a little business being put through at 
that figure. No. 1 is quoted at about 77s., No. 4 
foundry 72s., and No. 4 forge 71s. 6d. per ton. 

The Tees-side hematite market continues practically 
unchanged. There is, however, a fairly steady 
inland business, but it is on a small scale, and only 
prompt lots are changing hands. Export trade shows 
but little movement, sales being very slow. Values 
are again weaker, East Coast mixed numbers being 
down to 78s. per ton, with No. 1 at 6d. per ton pre- 
mium. In the North-West area, prices are generally 
unchanged, Bessemer mixed numbers being 87s. 6d. 
c.i.f. Welsh porte, 89s. 6d. per ton delivered at 
Glasgow, 96s. per ton delivered at Sheffield, and 
97s. 6d. per ton delivered at Birmingham. 

LANCASHIRE.—With the general demand for cast- 
ings in this locality still much below average, the 
market for foundry pig is correspondingly quiet, and 
prices again show a weaker tendency. ‘The ruling 
quotation for Derbyshire No. 3 foundry quality is now 
down to 80s. delivered Manchester, but reports are 
current that even this price can be shaded for sub- 
stantial parcels. For Northamptonshire iron the 
nominal price at the furnaces is still 67s. 6d., but 
when it has to be sold to South Lancashire, less has 
to be taken, although it competes very well at that 
price for the Midland markets. 

THE MIDLANDS.—<At Birmingham last week buy- 
ing on foundrymen’s account was only on a restricted 
scale, local consumers having to cut their prices for 
castings very fine indeed to make business possible, 
and are consequently out to get every penny conces- 
sion they can from the furnaces. In view of the 
price weakness they are disposed to limit their pur- 
chases to small quantities, and there is practically no 
forward buying at the moment. Ruling prices are as 
follow :—Derbyshire No. 3 foundry, 72s. to Tds. 6d. ; 
Staffordshire No. 3 foundry, 72s. 6d.; Northants 
No. 3 foundry, 66s. to 67s. 6d. 

SCOTLAND.—The near approach of the annual mid- 
summer holidays in the North has accentuated the 
dullness in the Scottish pig-iron industry, with busi- 
ness now reduced to almost negligible proportions. 
Prices have consequently reflected further weakness, 
No. 3 foundry now quoting down to 83s. at furnaces, 
with a very indifferent demand at that comparatively 
low figure. 








Finished iron. 





Business in all sections of the manufacturing 
departments continues unsatisfactory, with perhaps 
an exception in the case of marked bar makers, who 
are recently reported to have secured additional 
specifications for this class of material. There is still 
keen competition for orders for crown quality iron, 
and some cutting below £12 7s. 6d., the current quota- 
tion, is reported. It is, of course, quite impossible 
for the local mills to offer inducements for business in 
the nut and bolt section, as they are between £4 and 
£5 per ton higher in price than the Belgian No. 3 
iron, which quality is quite suitable for the Darlaston 
trade, and is now obtainable at a shade under £7 per 
ton, delivered, against the Staffordshire nrice of 
£111 7s. 6d. per ton. It will be seen at once that of 
necessity the bulk of the business for the cheap iron 
for the bolt and fencing trade must go abroad, and 
recently there has been a fair amount of business 
going in this direction. 


————_ 


Steel. 


The outlook in the steel industry at the moment is 
somewhat obscure, while current business is distinctly 
quiet. At Sheffield the inquiry for acid steel billets 
has fallen to a low averagé, and the revision of basic 
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billet prices has, so far, had little effect on demand. 
In this district less than a quarter of the basic fur- 
naces are in operation, and numerous acid plants are 
now out of action indefinitely. Makers of crucible 
steel report dwindling orders. Tool steel is fairly 
good, with a distinct revival in the tool branches. 
In Europe makers of ferro-manganese are holding 
their position well, and follow British prices very 
closely. British ferro-manganese is on offer in the 
North of France at £17 10s. delivered, and £17 5s. 
delivered elsewhere -in that country. In the tinplate 
market primes have been done down to 19s. 74d., 
basis I.C., f.o.b. works port. (Generally, however, 
business is round 19s. 9d. to 20s. 3d. basis. It is 
stated that efforts are being made to resuscitate the 
stabilisation of prices scheme. 





Scrap. 


There is no improvement to report in the markets 
for scrap metal, which remain completely stagnant in 
all departments. In Lancashire at present it is pos- 
sible to buy good broken machinery cast scrap at 75s. 
per ton delivered, with only a limited business pass- 
ing at that figure. In Scotland the fuandries are 
buying very little machinery cast-iron scrap, and the 
price they are paying is only around 82s. 6d. per ton. 
Ordinary cast-iron scrap to the same specification can 
be had very freely at 75s. per ton, and for steelworks 
material in furnace sizes 72s. 6d. per ton. Light 
cast iron and firebars are still unsaleable, but the 
nominal price is around 60s. per ton. The above 
prices are all per ton delivered f.0.t. consumers’ works. 








Metals. 


Copper.— Movements in the standard market during 
the current week have maintained a steady tendency, 
with a slight improvement in values. As previously 
reported, the market has shown very little improve- 
ment, or the reverse, from week to week. Prices 
have not moved much, and in the absence of specula- 
tive activity, changes have been exceedingly moderate, 
rarely registering more than 5s. either way on the 
day. Current quotations :—Cash: Thursday, £60 
7s. 6d.: Friday, £60 10s.; Monday, £60; Tuesday, 
£59 17s. 6d.: Wednesday, £60. 

Three Months: Thursday, £61 7s. 6d.; Friday, 
£61 7s. 6d.; Monday, £61; Tuesday, £60 17s. 6d. ; 
Wednesday, £60 17s. 6d. 

Tin.—Following some profit-making by the specula- 
tive element, tin values recently developed a slight 
weakness, but with business on the whole rather 
active. The monthly figures were not favourable to 
the bulls, as they showed a large increase, but some 
good American buying has helped the position, and 
prices have generally been maintained. Taking the 
world’s visible supply at about 20,000 tons all told, 
there has been since the beginning of the year a con- 
siderable reduction in the quantities of metallic tin 
available for market purposes. Current quotations :— 
Cash : Thursday, £253; Friday, £252 15s.; Monday, 
£251 17s. 6d.; Tuesday, £252 5s.: Wednesday, 
£252 15s. 

Three Months: Thursday, £254 15s.: Friday, 
£254 7s. 6d.; Monday, £253 17s. 6d.; Tuesday, 
£254 7s. 6d.: Wednesday, £254 12s. 6d. 

Spelter.—The market for this metal continues in 
active, and the undertone, if anything, has been some- 
what easier, due to liquidation and heavy arrivals. 
Reports from America are not so confident, and there 
has apparently been a slowing-down in the demand, 
not only for home use, but also on export account. 
Trade users in this country are not inclined to buy at 
present prices; thus it does not follow that present 
level of prices can be maintained for any length of 
time. Current quotations :—Ordinary : Thursday, 
£34 2s. 6d. ; Friday, £34; Monday, £33 18s. 9d. : Tues- 
day, £34 5s.; Wednesday, £34 2s. 6d. 

Lead.—The high values recently registered for soft 
foreign pig are well maintained, and, although arrivals 
during the last ‘two or three months have been on a 
heavy scale, all supplies seem to be easily absorbed. 
Reports received from America indicate that the 
markets there are very firm, and there is no doubt 
that the bullish sentiment that prevails on ‘the other 
side of the Atlantic has some influence on the position 
here. Current quotations :—Soft foreign (prompt) : 
Thursday, £33 12s. 6d.; Friday, £33 5s.; Monday, 
£33 ; Tuesday, £33 7s. 6d. ; Wednesday, £33 10s. ~ 

















Mr. J. Hm, general secretary of the Boilermakers’ 
Society, states in his monthly report that 25,033 of the 
society’s members are out of work. 
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DENBY 


SPECIAL FOUNDRY 


PIG IRON 


IN GRADES and QUALITIES 
FOR HIGH-CLASS CASTINGS 
OF EVERY DESCRIPTION. 


[JENBY ]RON 


is used regularly for Grained & Chilled Rolls. Internal Combustion Engine 

Castings. Locomotive, Motor & Marine Cylinders, Diesel Engines, Hydraulic 

and all Castings subject to High Torsional Strains, also specially suitable for 
Textile Machinery and General Engineering. 


DENBY IRON is produced in Refined Cold Blast quality. 
DENBY IRON is made in Semi-cold Blast and Warm Blast Furnaces. 
DENBY IRON has characteristics entirely its own. 


DENBY ORDINARY FOUNDRY IRON can be supplied in “Scotch” and 
“Staffordshire Mine” Qualities, 


DENBY IRONS 


are made by 


THE DENBY IRON & COAL Co., Ltd., 


DENBY IRON WORKS. Near DERBY. 


TATE 
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Agents in Great Britain: 


Lancashire, Yorkshive and Cheshire : 

Messrs. JOHN NEEDHAM & SONS, LTD., 15, Cross St., Manchester. 
Northern Counties : 

Mr. H. A. J. RANG, 2, St. Nicholas’ Bullidings, Newcastle-on-Tyne. J ¢/. 4669 Central. 
South Staffordshive and District: 

Mr. W. H. SHORTHOUSE, Edward St., West Bromwich. 
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PER GALLON. 


if in 40-Galion Casks (included.) 


FOR A _ SPLE 
VARNISIAl 


Carriage Paid Nett. | 


| 


THAT DRIES IN 15 minutes. 
ROSS 


Quick Drying Bituminous 


BLACK VARNISH 


Absolutely Dry in 15 Minutes. Used by the Leading oe onfounders, Gives a Fine Glossy Finish. 
Constructional Engineer ing Fi rms, 
Dees not Crack or — off. a Shi roe ilder Can also be supplied in Brown. 


| 
| 
able for paint all ¢ ot ironw whe elwork « nf »the weather or noxious fumes and gas¢ 
| Se le Manufac LICATION | 
JAMES ROSS & ‘CO. ‘(Ame Wharf), Ltd. 
Lime Wharf Chemical Works, FALKIRK. | 
Telegrams : “ Ross, Falkirk.” (ESTABLISHED 1845.) Telepnone : No. 415-416 Falkirk. 



































NETHERTON IRON 


N.Be4e LC BARS 


SOUTH STAFFORDSHIRE MARKED BAR- LION BRAND. 


IN ALL QUALITIES, GRADES, SIZES AND SECTIONS. 


ALSO MADE INTO 


CRANE CHAINS, SLINGS, FORGINGS, Etc. 


N. HINGLEY & SONS, Lr. 
NETHERTON IRONWORKS, DUDLEY. 


























THOMAS PERRY & SON, LTD., 


HIGHFIELD WORKS __ - - * BILSTON, ENGLAND 











Rolling Mill Machinery for all Metals. Steam Blowing and Pumping Engines. 


Machine-made Wheels. Shearing Machines for Plates, Sheets, 
Castings of every description. Blooms, Bars, etc. 


CHILLED & GRAIN ROLLS TURNED FOR ALL METALS. 


Telegrams—*“ Perry, Bilston.” Nearest Stations—G.W.R. Bilston and Daisybank ; L.M. & S. Deepfields. Telephone—27 Bilston. 











NDIUD PRESERVATIVE 
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UNIVERSAL 
UNIFORM 
UNIQUE 


Acknowledged by the World's 
leading Foundries to be pre-eminent 
as a Core-making medium. 











Gityso Lowers Your Sense Oureur 























APPLY FOR FULL PARTICULARS TO THE SOLE MANUFACTURERS : 


THE FORDATH ENGINEERING CO., LTD. 


HAMBLET WORKS : WEST BROMWICH. 


Telephone: 
549 West 


Bromwich. 


Telegrams: 


** Metallical.”’ 
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OIL COMPOUNDS 
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MINERAL 





PIG IRON 


DERBYSHIRE, LINCOLNSHIRE, NORTHAMPTONSHIRE & OTHER BRANDS. 
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MERCHANT, 






COKE 


BEST DURHAM, LANCASHIRE AND YORKSHIRE—FOUNDRY AND 
FURNACE QUALITIES—SELECTED STEEL MELTING—BRASS MELT- 
ING AND PURIFIED MALTING COKE. 
















NAT. TEL. Mineral Merchant, 
No. 34. WORLD FAMOUS Derby. 
MANSFIELD RED MOULDING SAND. 
Broken 
WASHED ee a Ae LIMESTONE 
BREEZE. CUPOLA GANISTER. FLUX. 













Telegrams : James, 












H. W. VENTON. =z... 


32, Queen Victoria Street, London, 


MOULDERS’ WIRE PINS 





ara tele te net te» onal all 


Telegrams : 
Ventosteel, Cannon, London, 
Telephone: City 4739, 





E.C.4. 








“Long sought for— (x 
now found” 





Found right and 
is the 


Only true Binding 








) tHe MATERIAL 








aterial in 
se All over the 











QUNDR/ 
. a? 
BINDER 








World. 


Prevents Wasters 





No Up-to- 
| Date Foundry is 


F'O 


TIE 








Run without 


SUPPLIED ONLY IN 
40 GALL. CASKS. 











It. When you 














Try it you have 











Economy. 





AN EASY ONE FOR THE 


Telegraphic Address : “MOROD, SHEFFIELD."’ 














Agents for— 
Dorman, Long & Co., 
Ltd. 














B.S. Hematite Pig Iron. 





HEDLEY MOORWOOD « Co. Ltd., 21 Church St., SHEFFIELD 


FOUNDRYMEN. 





Telephone : 4318, 
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THE ORIGINAL 
CORE OIL 


ESTABLISHED 1908. 


Despite the many imitations 
te@ =SPERMOLIN still remains dite beggin” ag 
: > TUE BEST. a a ca aia cheaper 
THE SPERMOLIN a 
ROTARY CORE MACHINE 


Tuc spcrwoun |SPERMOLIN [@ | 


SAND MIXING ano 
HALIFAX. 
MILLING MACHINE ° Telephone : 307 i Telegrams: SPERMOLIN 


ll6*Pitcrm Street, NEWCASTLE on TYNE. 
Write fer Catalogue : _— Telegrams: Wincues . 
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NON 
FERROUS 
PRODUCTS 









SMALL TOOLS 
GAUCES 













MACHINERY 


HDI 


| MACHINERY 
YORE 
HYDRO 


ELECTRIC 
PLANT 
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CENERAIL 
ENGINEERING 
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is in the Casting. 


WE illustrate a propeller casting weigh- 
ing over 12 tons, made from A.W. 

Refined Foundry Pig at our Close 
Works, Gateshead. 


A.W. Pig can be relied upon for satisfactory 
foundry work whether the casting is small 
or large, and is made in four Grades, all of 
which are guaranteed as to analysis and 
physical properties. 


We invite your enquiries for pig or castings. 
Brochure No. 304 gives full particulars 
of the analysis, the physical properties and 
the class of work for which each iron is 
suitable, and wall be forwarded on request. 


SIR W. G. ARMSTRONG, WHITWORTH 


& CO., Ltd., 
8, Great George St., Westminster, London, S.W.1. 
Telephone: Code Telegrams : 
Vic. 4010 Bentley's. Zigzag, Parl, London, 
CLOSE WORKS - - - - - - GATESHEAD. 
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BETTER THEY LIKE IT 


N 


\y 


N 

\ 

\ 
\ 


. : TAA AAA LAAN 
\ . 
\\ \ NAMA 
. WY 
.. \ N \ \ 
\ \ N \\ 
A \ 4 
Shy Nw 
AX: \ \ ¥y 
\ \\ \ \ \ 
\) . \\ 
\ ASN , 
\\ ¥ 
\) 
ss \ 
r \ 
s\ 
> 
: 
\ 


\ 
W\ 
AR 
LAW \ 

‘ . . 
RN AY 

N \ 7 


SRN 


d\ 





SILACENE | 
SIEMALITE 


AND 


SIEMALINE 
THOMAS E. GRAY & CO., LTD. 


The Makers of “ SILACENE,”’ 


119, HIGH HOLBORN, LONDON, W.C.1 





Established 1877. 
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The IDEAL GRINDER for FOUNDRY USE. 


Bindo Broadcast No. 3 





How quickly can 
you say this? 


“BINDO 


is the Best Binder ! ”’ 








It does not take 
long to say— 


Nor does it take 
long to prove. 





Write for FREE Sample NOW ! 








Supplied with .o1 


Stocked by Merchants in all the Large Towns. 


BINDERS INTERNATIONAL Co. Ltd. 
56, Mosley Street, Manchester. 


Telephone : Telegrams : 


without dust collecting set.) 





Write for particalars to 





T. E. SALTER, LTD. 
BLOOMFIELD TIPTON, srTarFFs. 


City 3896. Aggie mero, Manchester. 
the Makers 
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CYLINDERS 











LOCOMOTIVE 
CYLINDERS 








OIL AND GAS 
ENGINE 
CYLINDERS 














| | CHILLED ROLLS | 














CHILLED 
WHEELS 











CRUSHER JAWS | 








HEAT 
RESISTANCE 








-\ MALLEABLE 
CASTINGS 














MOTOR Z 


| GRAIN ROLLS | 


Specialists in Pig Irons 


for all purposes where 


Strength and Toughness 


are required. 





Enquiries to :-— 


BRADLEY & FOSTER, LTD. 
Darlaston Blast Furnaces :: DARLASTON 
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HAND-RAM TURN-OVER 


MOULDING 
MACHINE 








Simple, Substantial, Accurate, 
Modest in Price. 








Quick Delivery 


Our Standard Steam and Electric 
Cranes are always in course of 








STANDARD SIZE: Take Boxes up to 24”x 18" x 8” =i constructicn in our workshops, 
F which enables us to deliver 
Patentees and Makers: promptly They are the most 


economical and quickest working 


JOHN BOOTH & SONS | “msc 


General Ironfounders, 


RIPPONDEN, nr. HALIFAX 


“COLLIN” LADLES 


PATENT. 














AFTER USING THE “ COLLIN” 
LADLE ONE OF THE LARGEST 
STEEL FOUNDRIES IN THE MID- 
LANDS WRITE AS FOLLOWS: 











‘With reference to the 12-ton 
‘COLLIN’ LADLE recently sup- 
plied by you, it appears to possess 
considerable superiority in the 
tilting apparatus over the ladles 
we have in use in our Foundry. 
It has been suggested that it 
might be possible to convert 
some of, if not all, our ladles 
to this system of tilting. Please 
quote us.” 











et: Ta te. London. Sole British and Colonial Agents ; 


JOHN A. SMEETON, LTD., 
15, VICTORIA STREET, LONDON, S.W.1. 
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Original Makers of 
MeNeil’s Patent Weldless 


Stamped Steel Ladles 








We also manufacture 
built up 
ladles to any capacity | 














CHARLES McNEIL LTD., 


Kinning Park Hydraulic Forge, 
GLASGOW, S.1. 


Telephone : Glasgow, Ibrox 820 & 821. Telegrams : Macneil, Glasgow 
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Established 1913. *Retacory, Shettield.” 
GENERAL REFRACTORIES CO., LTD., 
SHEFFIELD. 


We have a great variety of products 
for use in Foundries. Our large out- 
put and extensive business enable us 
to maintain a staff of experts, whose 
services are entirely at the disposal 
of enquirers. 


It is our fixed business ideal to have not one single dissatisfied customer 





SPECIALITIES 
FOR IRON AND STEEL FOUNDERS. 





1.“‘FLUORCOAL.’’—A coke-saving flux and de-sulphurizer. 
2.‘‘KORGLU.’’—A cheap and effective Core and Sand Binder. 
3. GANISTER, of the celebrated Sheffield Association quality. 
4.‘ PLASSTICK.’’—The perfect patching Paste or Putty. 

5. CUPOLA BRICKS.—Specially hard and refractory. 

6. FLUXSTONE.—Of the highest purity and correct size. 
7.‘‘MAXIMUM’’ CORE SAND.—A truly perfect Core Sand. 
8.‘‘YORKSHIRE SAND.’’—The All-British Steel Foundry Sand. 
§. PICKERING SAND.—Sole Agents for this unique Sand. 
10.‘‘BRAMCOTE RED.’’—A soft medium well-bonded Sand. 
11.“‘RED ROVER’? SAND, of the fine Mansfield quality. 
12. HENSALL RED.—Ours is a clean, regular, good, Sand. 
13.‘‘YORK YELLOW.’’—A strong Sand for bonding others. 
14. HECK RED.—An excellent Sand to suit all medium work. 
15. SOUTH CAVE.—Most useful in Steel Mixtures & Compo. 


PRODUCERS ALSO OF ALL OTHER CLASSES OF REFRACTORIES. 
PLEASE ASK FOR DESCRIPTIVE BOOKLETS. 


om “STRIP IT WITH A TAP & SEE THE BLUE SKIN” 
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Oe DANK 


LTD 
COX & DANKSE 


MACHINERY & HEAVY CAST IRON SCRAP 


READY FOR FOUNDRY. 1 CWT. PIECES. 
We have Specially Selected Lots of 


STEEL SCRAP IN SMALL SIZES 


suitable for 


ELECTRIC FURNACE or CRUCIBLE. 
Head Office: 168, REGENT STREET, LONDON. GERRARD 5274. 


DEPOTS: AT SHEFFIELD, CRADLEY HEATH, MANCHESTER, BIRMINGHAM, QUEENBORO’, SCAPA FLOW. 














Ground Ganister Steel Moulders’ Composition. 
FOR EVERY TYPE OF SUITABLE FOR ALL WEIGHTS AND 
FURNACE. DESCRIPTIONS OF STEEL CASTINGS. 





GEORGE LONGDEN & SON, LIMITED, 


Parkwood Road Works, Neepsend, SHEFFIELD. 
MANUFACTURERS OF HIGH-CLASS REFRACTORY GOODS. 


Telegrams : ** Longdenson, Sheffield.” Telephone No. 4577 (2 lines). 











Up .Date Foundry Equipment 








“ects || REIN’S Patent CONSTRUCTION 


SAND MIXERS 
sabe (Adaptable to any Cupola) 
FOUNDRY for DESULPHURISATION EXPULSION OF GASES AND 
LADLES GENERAL REFINING OF CAST IRON. 





SAND BLAST | MOULDING MACHINES 
mectmc SIMPLEX WEIGHER 


HE . oa* 
— ioe (For automatic weighing of Cupola and other furnace charges) 


— 11 CORE MAKING MACHINES 


PORTABLE TYPE. (Sizes }” to 5” round or square.) 








CORE OVENS 

















THE INTERNATIONAL FOUNDRY EQUIPMENT Coxpany, 


British and Continental Foundry Engineers, 


ascent 132, Steelhouse Lane, BIRMINGHAM. _ pesuacciit*iitiningham. 
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Use Pressed Steel 





Moulding Boxes! 


LIGHT, RIGID AND UNBREAKABLE 





Made in all sizes and shapes to fit 
any job. Saves Sand and Labour. 





Send us your enquiries for Special Boxes for Plaster or Master Moulds. 


TANKS & DRUMS Lt 


Telephone Nos, 3920, 3921 


Bowling Iron Works, 
BRADFORD. 


Telegrams : “ Cisterns, Bradford.” 








CAST IRON FLANGED 


PIPES 


2 in. to 12 in. Bore. 





THOMAS ALLAN & SONS, Ltd., 





The Strode 





TRAW ROPE 


FOUNDRY WORK 


BRITISH-GROWN STRAW 
BRITISH 


HERNE, KENT 


LABOUR 
Engineering Works, 




















Armstrong- Whitworth, = 
W. G. & Co. eg Ltd. 
Aske, Wm., & Co. 
Atlas Preservative Co., Ltd.28 
August’s Muffle Furnaces, 
Avery, W. T., Ltd. - one 
Baldwins, Ltd. .. - 28 
Baxter, W. H.,Ltd. — 
Bailey, Sir W. H. & Co., Ltd. 26 
Beardmore, Wm.,&Co., Ltd. 
Beecroft & Partners, Ltd. 
Binders eum Co., 


Birkinshaw, & W. K.. 
Booth, J.. 22° ow 
Bradley & Foster, Ltd. .. 10 
Brealey, W., & Co., Ltd... 28 
Britannia Foundry Co., Ltd. 30 
British Aluminium Co., Ltd. 
British Empire Steel Pro- 
ducts Co., Ltd. ee 
British Pig- -jrons, Ltd. . 
British Schurmana Cupola 
& Foundry Equipment 
Co., Ltd... - ee - 
British Thermit Cc., Ltd. 2 
Brown, J., & Co., Ltd. 31 
Buckley & Taylor, Ltd. 
Bullivant & Co., Ltd. _ 
Butterworth Bros. be Ltd.. 26 
Cammell, Laird & Co., Lid. 
Canning, Wm., & Co., Ltd. - 
Cawood, G. R. & Oo., L 
Clay Cross Co., Ltd. - 
Cleveland Magnesite & Re- 
fractory Co., Ltd. 29 
Coltness Tron Co., el 16 
Colville, D., & Sons, Lad... 32 
Consett Tron Co., ae 
[= Engg. Co., 
Consumers Co, Ltd. _ —_= 
Cox & Danks, Ltd. 14 
Cumming, Wm., & Co., L td. — 
Davidson & Co., Ltd -_— 
Davies, T., & Son = 
Delf, Jones & Co... 16 
Denbigh egineccring Co., 


Ltd., 4 
Denby Iron & Coal Co., L td. 3 
Durrans :¢ oom, Ltd. — 
Dyson, 58 o- 


Findlay, A. & Go.. Ltd. — 
Fleming, JI.&R 20 
— Engineering Co., 


Foster Bros., Ltd. 
Foundry Plant & Machinery 


Ltd. on - 
Furmston & Lawlor es 26 
Gadd, Thos. — 
General Refractories Co., : 

3 
Gibbons Bros. bi Ltd. — 


Gossell & Son, Ltd. —_ 
Gray,Thos.E., & Co.,Ld. 9 
Green, George, & Co. -_ 


Hall, J., om (toustetien), 
Ltd. . 28 
Hammond, Alex. ° 20 
Harper, Wm. , Son & Co.. - 
Harvey- -Siemens Furnaces, 


Ltd. ae 
Hawkins, W. ie & Co. _ 
~~ Robert & Lowmoor, 


Hinckiey, J. ,& Son 


Hingley, N., "& Sons, Ltd. 4 
Hunt, ¥. L. ., & Co. 29 
Incandescent Heat Co., Ltd. — 
International Foundry 
Equipment Co. .. -- 14 
Jacks, William, & boven os 
James, Wm. ° oe 6 
Jones, Geo., Ltd. = 
Jordans, Ltd. ro ee 


Keighley Laboratories Ltd. — 
Keith, James, & Blackman 

Co., Ltd. ie = 
King Bros.(Stourbridge), Ltd.— 
Kinnell, Chas. P.& Co.,Ld. 29 
Laurence Scott & Co., Ltd. 30 
Lawson, Walton & Co. . — 
Legge, F. Thompson & Co. 26 
Leith, Alexander & Co, .. — 
Le Personne, L.,&Co. .. — 
Leyland Motors, Ltd. .. 1 
Lilleshall Co., Ltd. - 
Longden, G. & Son, Ltd. 14 
—- a » Grayson & sar 


Mansfield Sand Co., Ltd.. 
Major, Robinson & Co., 


Bonlea Foundry, Thornaby-on-Tees 

y y ; London Office: 133, HIGH HOLBORN, W.C.1. 
7 
INDEX TO ADVERTISERS. 
PAGE PAGE PAGE 
Allan, Thos., & Sons, Ltd. 15 Electric Furnace Co., Ltd. McGregor, Wm. -- 7 Smith, Thos. ,4 Sons (Rodley) | 
Alldays & Onions Ltd. .. 26 Eleringer, Simon = McNeil, Chas ee 12 Lt 11 | 
Amalgams, The, Co., Ltd. — Evans, J. & Co. .. oo Macdonald, Sehn &Co... — Smooth-on “Mfe. Co. _ } 
Armitage Works Co., Ltd. — Macnab & Co. - Spear & Jackson, Ltd. = | 


Lta. 
Marley Hill Chemical Co., Ltd. | 


Moorwood, — & Co., 
Ltd. 


Neco] Industrial Collodions, 


Ltd. + ae e 
Notcutt, Walter P., Ltd... 


a yg - 7 ae 
brick Co., Ltd. . 


Parish, J., & C 

Park Gate I ene & Steel Co., 
Penman & Co. 

Perry, Thos., ‘& Son, Ltd. 
Pickard, "&C 

Pickett Metal Corptn. 


Pickford, Holland & Co., ere 


Piftin, Ltd. 

Pneulec Machine Co., Ltd. 
Portway, C., & Son 
Priestman, T.J.. 
Purden, Chas. ‘Ltd. 


Ritchie Hart & Or, ye. 
Ritchie, J. & R., § 


Roberts, Wm., & gon 
Robson Refractories, Ltd. 
Roper, E. & C 


a7 , & Co. (Lime Wharf 
Ryarsh Sand Co., “, .. 


Salter, T. E. Ltd. , 
Sankey, J., & Sons, Ltd. 


Shooperidge Coal & Iron Co., 


Ltd. 
Shipping, Engineering, and 
Machinery Exhibition . . 
Shotts Iron Co., Ltd., The 
Shropshire Iron Co.,Ltd. .. 
Simm, Martha, & Sons .. 
Sleekblack Mfg. Co., The 
Smart, H. & H. 
Smeeton, John A. Ltd. .. 
Smith, Albert, & Co. oe 
Smith, Edward, Ltd. 


. Spermolin, Ltd. 
-- Standard Sand ' Co., Ltd.. 
rr Coal & Iron Co., ° , 
st 
6 Steel Co. of Scotland. Ltd. 32 
Stella Gill, Coke & Bye 
Products Co., Ltd. - t 
Sterling Foundry Speeial- | 
= ties, Ltd. _ 
Stewarts & Lloyds, Ltd... 32 
Strode Engg. Wks.. The. 15 


or Tallis, E. .. - = 
sated Tanks & Drums, a -.. 
Taylor & Farley .. 28 

28 Team eR BL Co., Ltd. — 
Tennent, R. b 29 
Thermit, Ta an = 

— Thomas, G. & _ 
4 Thwaites Bros., Ltd. —_ 
_- Townley, E. & aes _— 
—_ Turner, roe & So 28 


21 United Carborundum & Elec- 
os trite Works Co. — 
— Universal System of Machine 
16 Moulding & Machinery 
= Co., Ltd. “es = 


Venton, H.W. .. =e 6 


16 Wadkin & Co. ° = 
= Walker, I.,&1I. .. oo } 
<) Wallwork, Hy.,& Co. .. — } 
21 Ward, Thos. W., Ltd. .. 20 
) Waring Bros. “= 
$ Watson 4 (Metallurgists), 


Ltd. 
Wellman Smith Owen Engg. 
Corporation, 22 
10 West Midland Refining Co. 23 
< Whittaker. W., & Sons, i. _ 
Whittingham, Ww. M., &C 2 | 
aa Wilkinson, Bentley & Co. ” | 


Ltd. 
—_ Wilkinson, Thos., & Co.,Ltd. 
29 Williams, John (Birmingham — | 
~é Sand), 
— Woodward Bros. & Copelin - | 


Ltd 
26 Woolley, Jas., Sons &Co., Ltd.16 | 


21 Yorkshire Spatgnepatnn 
2 Products, Ltd. 28 


to 
wo 
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ALUMINIUM 


“PISTON ALLOYS” 


IN NOTCHED BARS FOR SAND AND DIE CASTING. 


“CRANK CASE” & 


T. J. PRIESTMAN ccroto Streer, BIRMINGHAM. 


Telephone (Private Exchange Branch): MIDLAND 281. 


THE PRE-EMINENT HOUSE FOR 


The Brand 
the 


that means 


Best. 





STEEL MAKERS’ ALUMINIUM STICKS | seccih22row. 
BRASS AND GUNMETAL INGOTS 


Telegrams: “‘SPECIFIC, BIRMINGHAM.” 




















HPI TT TH 


TUTTLE Ec 


TULTEVVETE TALE 


COLTNESS IRON. cO., LTD. 


Makers of the well-known and old-established 


‘““COLTNESS’’ BRAND OF HIGH CLASS SCOTCH PIG IRON 





FOUNDRY. 
No. 1, No. 3, No. 4. 


} STANDARD GRADES { 


HEMATITE. 
No.1, No.3. No. 4. 





Works :— 


Newmains, 
Lanarkshire. 


VTL: 


PRICES, ANALYSES, ETC., MAY BE OBTAINED 
ON APPLICATION TO THE GLASGOW OFFICE. 


TUTTE 


WUNUELLNELUN 


Office :— 


75, Bothwell St., 


Glasgow, C 


MTT 
HPPDETED ATAU 


2. = 


HALTS 





Stretchers, Oxygen 
Helmets, Pro 


Telephone: City 


SMRTADO 


The “VICTORIA”’ CABINETS, the outcome of many 
years of specialisation in First Aid, are designed to 
comply with the various Home Office Orders and 
the Workmen’s Compensation Act (1923). 


Breathing Apparatus, Respirators ‘Smoke 
ors for the Eyes, Hands and Face, &c., &c. 


Ambulance Room Requirements 


Dressing Cabinets, Lotion Stands, Bowls, Sterilisers, Examination 
Chairs, Rest Couch 


Sterilised Dressings, Bandages, &c. 


Booklets and Lists on 


JAMES WOOLLEY, SONS & Co., Ltd. 


First Aid Department, 
76, DEANSGATE, MANCHESTER. 


ams: “ Pharmacy, Manchester.” 


es, Surgical Instruments and Appliances, 


7942-3. 7 


application. 








Grams: FARINA. 


I PLUMBAC 


ALL QUALITIES 


DELF, JONES & COMPANY, 
51, OLD HALL STREET, 
LIVERPOOL. 


. "Phene : 4732 CENTRAL. 


























CAST IRON FLANGED PIPES 
& CONNECTIONS. » 24" pia. 


2" 
JAMES & RONALD RITCHIE, LTD., 


Telephone : 


52 & 53. 


EARLY DELIVERIES. 


Telegrams : 





“Ritchie, Middlesbrough.” 
MIDDLESBROUGH. “Ritchie = an 
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The Essential Properties of Sand 
for Oil Cores 


Mr. C. W. Holmes, M.Met., the well-known foundry 
metallurgist, in his paper on “The Technical Side of Oil 
Cores,” insisted that— 


Core sand particles must be rounded and of regular size. 
Rounded grains give better venting properties than angular 
grains. Clean sand, i.e., free from clayey matter, requires 
less oil than do naturally- bonded or dirty sands. 





RYARSH SAND. 
20 magnifications. 


The Ideal Sand for Oil Cores 


must be more or less refractory, 
according to the class of casting 
to be made, it must be of uniform 
grain size, and it should be free from 
clayey material or organic matter. 


RYARSH SAND 


Possesses all these necessary properties 


Full particulars from: 


Ryarsh Sand Co., Ltd. 


The Quarries, Ryarsh, Malling, Kent. 


"PHONE: 63 WEST MALLING. 
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COPPER. 
Za d, 
Standard cash 60 0 0 
Three months 6017 6 
Electrolytic 63 12 6 
Tough .. im “2g 
Best selected .. 6210 0 
Sheets .. ee 9 0 0 
India .. o- 710 0 
Wire bars « GH Ss 
Do. July .. 6315 0 
Do. Aug. .. 6315 0 
Ingot bars 63.12 6 
H.C. wire rods 68 0 0 
Off. av. cash, May 60 3 103 
Do. ,3mnths. May 61 3 07 
Do. Sttlmnt, May 60 2 11¢ 
Do., Electro, May 63 14 10; 
Do., B.S., May 63 8 7} 
Aver. spot price, 
copper, May 60 2115 
Do., wire bars,May 63 8 7} 
Solid drawn tubes 13d. 
Brazed tubes .. 13d. 
Wire . 10d. 
BRASE. 
Solid drawn tubes 113d. 
Brazed tubes .. 133d. 
Rods, drawn .. 103d. 
Rods, extd. or rlld. 73d. 
Sheete to 10 w. ig 103d. 
Wire .. . 94d. 
Rolled metal 9$d. 
Yellow metal rods 73d. 
Do. 4x 4 Squares 84d. 
Do. 4x3 Sheets 9d. 
TIN. 

Standard cash 252 15 0 
Three months... 25412 6 
English 253 5 0 
Bars... 255 5 O 
Straits .. 254 17 6 
Australian 254 5 O 

Eastern 256 10 

Banca .. 257 5 


Do., 3 mths., May 247 6 
Do.. Sttlmnt. May 245 11 


0 

0 

Off. aver. cash \May 245 11 8 
0 

8 

May 24511 8 


Aver. spot., 


SPELTER. 
Ordinary o 4 2 6 
Remelted . 2° 6 
Hard .. -- 2900 
Electro 99.9 .. 39 0 O 
English a S617 6 
India .. -- 3010 0 
Zinc dust  @ ee 
Zinc ashes -- 1410 0 
Off. aver., May 33 16 5 
Aver., spot, May 34 4 5 


LEAD. 
Soft foreign ppt. 33 10 0 
English cs. onl 
Off. average, May 32 
Average spot, May 32 


ore 
~1 


ZINC SHEETS, &c. 

Zinc sheets, English 40 

Do. V.M. exwhf. 40 
Dutch .. , 

Rods .. oo €& 

Boiler plates .. 40 

Battery plates 39 


ooo} oo 


ANTIMONY. 
Special brands,Eng. 84 10 0 
Chinese .s Bs 
Orude .. “* 51 0 0 


QUICKSILVER. 
Quicksilver aa 14 0 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
F. rro silicon 
13 2 6 
22 6 O 
Ferro-vanadium— 
35/40% 16/- lb. va 
Ferro-molybdenum— 
70/75% c. free 
Ferro-titanium—- 
23/25% carbonless 


7/-I\b. 
1/1 lb. 


WEEKLY PRICE CURRENT. 








Ferro-phosphorus, 20/25%, 
£24 10 


0 

Ferro-tungsten— 

80/85 %, c. fr. 1/54 Ib. 
Tungsten metal powder— 

98/99% .. -- 1/9 Ib 
Ferro-chrome— 

4/6% car. £24 7 6 

6/8% car. £23 12 6 

8/10% car. £23 5 0 
Ferro-chrome— 

Max. 2% car. £43 5 0 


Max. 1% car. £5210 0 

Max. 0.70% car. £57 10 0 

70%, carbonless 1/5 Ib. 
Nickel—99%, 

cubes or pellets £170 to £175 
Cobalt metal—98/99% 10/3lb. 


Aluminium 98/99% £120 
Metallic Chromium— 
96/98% 3/9 Ib. 


Ferro-manganese (net)— 
76/80%, loose £15 10 0 
76/80%, packed £16 10 0 
76/80%, export £15 0 0 

Metallic manganese— 


94/96%, carbonless 2/2lb. 
Per ton unless otherwise 
stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% s. d. 
tungsten 2 6 
— bars, 18%, 


ungsten 3 
Per Ib. net, d/d buyers’ mF. 
Extras— 
Rounds and squares 
3 in. and over 
Rounds and squares 
under } in. to fin. 
Do. under } in. to 


4d. Ib. 
3d. Ib. 


ee 1/- Ib. 
Flats, 4 in. x} in. 

to under 1 in. x $ in. 3d. Ib. 

Do. under fin. x fin. 1/—Ib. 
Bevels of approved 

sizes and sections 6d. lb. 
Bars cut to length 10%extra 


Scrap from high-speed 
tool steel — 
Scrap pieces ° lo 
Turnings and awarf 1d. 
Per Ib. net, d/d steel makers’ 
works. 


SCRAP. 


South Wales—£ s. d. £. d. 
Heavy steel .. 3 7 6 
Bundled steel 
&shrngs.3 26to3 5 O 
Mixed iron 
& steel £2 17 6to3 0 O 
Heavy cast 
iron .. 376to3 12 6 

Good machinery for 
foundries - 815 0 


Cleveland— 
Heavy steel .. 
Steel turnings .. 
Cast-iron borings 
Heavy forge . 
Bushelled scrap 
Cast-iron scrap. . 


wwr do nww 


Lancashire— 
Cast-iron scrap. . 
Heavy wrought. . 
Steel turnings .. 2 


~ 


0 
0 
0 


Ll 
Li 


a 


Oro 


London — Merchants’ buying 
prices delivered yard. 


Copper(clean).. 52 0 0 
Brass (clean) .. 39 0 0 
Lead (less usual 

draft) .. . 2900 
Tea lead 2 0 0 
Zinc 22 0 O 
New aluminium 
_ cuttings -- 92 0 0 
Braziery — 47 0 0 
Gunmetal - 48 0 0 
Hollow pewter... 163 0 0 
Shaped black 

pewter... .. 115 0 0 


PIG-IRON. 
(f.o.t. unless otherwise stated). 
N.E. Coast— 


Foundry No. 1 77/- 
Foundry No. 3 73/- 
Foundry No. 4 72/- 
Forge No. 4 71/6 
Hematite No. 1 79/- 
Hematite M/Nos. 78/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 89/6 
», d/d Birm. -- 97/6 
Midlands— 
Staffs.common* .. 102/- 
» No. 4 forge .. 70/- 
»» No. 3 foundry 72/6 
Shrops. basic 85/- 


,. Cold blast,ord.* 190/- 


>»  »rolliron* 195/- 
* d/d Birmingham. 
Northants forge -- 63/- 
», {dry No.3 66/9 
Derbyshire forge 69/6 
»» {dry No. 3 72/9 
” basic 77/6 
Scotland— 
Foundry No. } 88/- 
os No. 3 83/- 
Hem. M/Nos. -. 86/- 
Sheffield (d/d district) — 
Derby forge . 75/- 
», fdry. No. 3 76/6 
Lincs. forge -_ 
», fdry. No 3 79/- 
E.C. hematite 88/6 
W.C. hematite -- 96/- 
Lines. (at — 
Forge No. 4 ° _ 
Foundry No. 3 73/- 
Basic 72/- 
Lancashire (d/d eq. Man.)— 
— dey) oo 70/3 
90 . No. 3 80/- 
nchenes foundry 
No. 3 -- 80/3 to 80/6 
Dalzell, No. 3 oo SH 
Summerlee, No. 3 .. 100/6 
Glengarnock, No. 3 100/6 
Gartsherrie, No. 3... 100/6 
Monkland, No. 3 .. 100/6 
Coltness, No.3 .. 100/6 
Shotts, No. 3 . 100/6 


FINISHED IRON AND STEEL. 


Usual District deliveries for 
tron; delivered consumers’ 
station for steel. 

Iron— fad. £6. d. 
Bars (cr.) 11 12 6to13 00 
Angles .. 12 7 6 
Tees to 3 united 

ins én - 3 2 
Nut and bolt 
Hoops 14 0 0 to 
Marked bars 

(Staffs.) f.0.t... 
Gas strip es 

Bolts and nuts, 

Zin. x 4in. - 1615 

Steel— 

Ship plates 8 15 0to9 5 
Boiler pits. £12 10tol3 0 
Chequer plts.£10 10 toll 0 
Angles £8 5 Oto 8 12 
Tees £9 5 Oto 9 12 
Channels £7150to8 5 
Joists £8 50to 8 12 

Rounds and Squares 


a 
=r) 


»Saances co So 989° 


~ 
= 


3in. to Shin. .. 9 5 O 
Rounds under 3 in. 
to fin.. . 9 0 0 
Flats, over 5in. 
wideandup .. 915 0 
Flats, 5in.tol}in. 815 0 
Rails, heavy 810 0 
Fishplates -. 1210 0 
Hoops (Staffs. ) 

£1100 to 1110 0 
Black sheets, 24g. 11 15 0 
Galv. cor. sheets, 
24g. .. -- 1610 O 
Galv. fencing wire 
8g. plain -- 14 0 0 
Billets,soft6100to8 5 0 
Billets, hard .. 9 0 0 
Sheet bars6 12 6t0615 0 
Tin bars d/d 6 126 to6 150 


PHOSPHOR BRONZE. 


Per |b bass 
Strip .. -- 1 & 
Sheet to w. g 1 3} 
Wire 1 3 
Rods . 1 2 
Tubes 1 7 
Castings 1 2 


Delivery. 3 owt. free. 

10% phos. cop. £40 above B.S. 

15% phos. cop. £50 above B.S 

Phosphor tin (5%) £30 above 
price of English ingots. 

C. CLirForp & Son, Limrrep. 


NICKEL SILVER, &c. 
Per bb. 

Ingots for raising 9d. te 1/3 
Rolled— 

To Qin. wide 1/3to1/9 

To 12 in. wide 1/3} te 1/9} 

To 15 in. wide 1/34 to 1/93 

To 18 in. wide 1/4 to 1/10 

To 21 in. wide 1/4} to 1/103 

To 25 in. wide 1/5 to 1/11 
Ingots for spoons 


and forks 9d. to 1/54 
Ingots rolled to 
spoon size 1/— to 1/83 
Wire round— 
3/0 to 10 G. .. 1/6 to 2/14 
with extras according to gauge. 


AMERICAN IRON & STEEL. 
At Pittsburgh unless otherwise 

stated. Dols. 
No. 2X foundry, Phila. 21.26 


No. 2 foundry, Valley 19.76 
No. 2 sprmaade Birm. 20.00 
Basic .. oo 10,76 
Bessemer - 20.76 
Malleable - 20.26 
Grey forge 19.26 


Ferro-mang. 80% dja 115.00 


Bess. rails, h’y, at mill 43.00 

O.-h. rails, h’y at mill 43.00 

Bess. billets" .. 35.08 

O.-h. billets -- 36.00 

O.-h. sheet bars . 35.06 

Wire rods -- 46.00 
Cente. 

Iron bars, Phila. 2.22 

Steel bars 2.00 

Tank plates 

Beams, etc. - 

Skelp, grooved steel 

Skelp, sheared steel 

Steel hoops 


hy 
2. 
Ry 
1. 
2. 
Sheets, black, No. 28... 3. 
Sheets, galv.,No.28 .. 4. 
Sheets, blue an’l’d,9 & 10 2.2 
Wire nails 2. 
Plain wire 2. 
Barbed wire, galv. - = 
Tinplate, 100 Ib. box .. $5. 


BaSssVBsssss: 


COKE (at ome 


Welsh foundry 37/6 
» furnace. -- 27/6 
Durham & North. 

a foundry 35/- 

furnace 17/- 

Other Districts, foundry 35/- 

a ss furnace -- 15/9 
TINPLATES. 


f.o.b. Bristol Channel ports. 
1.C. Cokes, 20 x 14, box 19/9 


a 28x20, ,, 39/6 
ee 20x10, ,, 28/9 

» 18214, ,, 20/105 
C.W. 20x14, ,, 18/3 
. 28x20, ,, 36/14 
a 20x10, ,, 25/14 
183Xx14, .. 18/7} 


Terneplates 28 x 20,1 /3 per box 
basis below tinplates. 


SWEDISH IRON. 
Bars, hammered £20/0 to £21/0 
Rolled Ord. £16/0/0 to £16/10/0 
Nail rods 1650 to £16 15 0 
Keg. steel nom. £33 to £35 


Faggot steel nom. £22 to £25 

Blooms, according to quality 

£10 to £14 

Pig-iron £6 15 0 to £7 0 0 
all f.o.b. Gothenburg. 
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TUBES. Electrolytic Copper. Tin (English ingots). Speiter (ordinary). 
Up to and £ «dd. £ 8. d. £ 8s. d. 
incl. 6 in. June 18 64 0 Oinc. 5/— June l8 25310 O inc. 10/- June l8 34 2 6 dec. 1/3 

Gas -. 55% ) Tube prices » 19 64 0 O Nochange » 19253 0 0 dec. 10/- a ae an ee 2/6 

Water .. 50% are » 22 63812 6dec. 7/6 » 22253 0 O No change no St BOM DO ws 1/3 

Steam .. 456, now free. » 23 63 12 6 No change » 23253 5 O inc. 5/- » 22 34 5 O inc. 6/3 
DAILY FLUCTUATIONS. » 24 63 m 8 w» a oo mS 6S CUD No change » 24 34 2 6 dec 2/6 
Standard Copper (cash). Standard Tin (cash). Zinc Sheets (English). Lead (English). 

£ s. d. £ s.d. fad £ s.d. 

June 18 60 7 6 inc. 2/6 June 18 253 0 O inc. 10/— June 18 40 0 O Nochange Junel8 35 0 O No change 
. 9 60100, 36 », 19252 15 Odec.  5/- meee «a » 19 3415 Odec. 5/- 
» 22 60 O O dec. 10/ » soa 6 if 17/6 ~ oe @ OD. wp a » 22 HW O , 5/- 
» 23 5917 6,, 2/6 » 23252 5 Oine. 7/6 , 324000, , » 23 3415 Oine. 5/- 
» 24 60 0 Oince. 2/6 » 2425215 0 , 10/- — oe » 24 3415 O No change 





Exports of Iron Castings in May and the five months, 1925 compared with May and the five months, 1924. 





























| Five Five | Five Five 
May, May, | months, | months, May, | May, months, | months, 
1924. 1925. 1924. 1925. 1924. | 1925. | 1924. | 1925. 
3UILDERS’ CASTINGS , aa See 
Stoves, Grates, etc., Cisterns, Baths, 
etc., and cooking and washing 
boilers :- Tons. Tons. Tons. Tons. £ £ £ £ 
To Argentine Republic on wa 103 177 525 689 3,507 | 6,047 19,521 23,981 
,, British South Africa -.. ne 316 281 1,199 1,508 11,127 10,505 43,302 | 54,473 
.. East Indies ae ind 136 193 525 761 5,416 8,117 24,502 | 37,074 
», Australia .. oe oes a 65 58 328 358 3,447 | 2,844 18,607 19,312 
»» New Zealand ar “a ca 159 199 879 1,162 7,183 | 9,198 42,530 54,986 
, Other countries Pa on 410 722 2,553 3,220 19,522 36,658 126,615 163,429 
Total we res nis en 1,189 1,630 6,009 7,698 50,202 73,369 275,077 353,255 
Pires AND FITTINGS— 
Cast— 
To Argentine Republic = iia 753 1,221 2,331 4,902 9,983 15,793 32,682 64,410 
, British South Africa a ne 996 952 4,338 3,290 11,549 13,329 50,647 45,157 
- » India mS = aa 1,203 922 4,930 4,972 16,875 12,729 72,422 70,729 
,, Straits Sttimnts. & Malay Sts. 238 298 4,534 2,764 3,476 4,816 55,931 32,385 
i Ceylon ‘ we oa oa 151 66 498 566 2,176 798 6,765 7,387 
,» Australia .. es i ms 487 337 1,862 1,457 5,219 4,871 27,851 21,811 
, Other Countries .. a ae 3,267 4,170 14,607 23,375 52,632 65,987 244,564 347,083 
Total “2 oe -s ea 7,095 7,966 33,100 41,326 101,910 118,323 490,889 588,962 
HOLLOW-WARE— 
Cast, not Enmlled, & Cast, Tinned 560 566 2,639 3,632 22,946 20,380 108,284 117,613 
Enamelled - a: oa 95 80 495 445 9,968 8,290 51,087 43,138 
CasTInas, in the rough— 
Iron “s ee 7 ¥ 117 86 500 508 4,764 3,660 21,612 20,594 
Steel ~ - - ‘aia 96 49 1,689 212 3,576 | 2,235 26,224 8,267 

















WILLIAM JACKS & COMPANY, 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 











i | 
Ee 18, BENNETTS HILL, BIRMINGHAM. : 
ae 
s=| 18, BENNETTS HILL, BIRMINGHAM. wien 1, HONG KONG ROAD, SHANGHAI. 
s=| 11, OLDHALLSTREET, LIVERPOOL.  ***" © Mang OCEAN BUILDING, SINGAPORE. 
se| EXCHANGE BLDGS., PORT TALBOT. JAVA STREET, KUALA LUMPUR 
=z| | FOWLERS BUILDINGS, BOMBAY. 5, SHAFFRAZ ROAD, RANGOON. 
mo CLIVE STREET, CALCUTTA. COX'S BUILDINGS, KARACHI. 
s8| ANGAPPA NAICK STREET, MADRAS. P.O. BOX 1580, CAIRO. 
ae 
rH 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c., 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


WILLIAM COLVIN & COMPANY, 


SROSSRSRGSKAZL AES, GSSEBES 
TT TT III Li iit re Ta 




















ROYAL EXCHANGE, ; - iC a LO) =) a 8 a 
MIDDLESBROUGH. (ey Vere) B 
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SMALL ADVERTISEMENTS. 
N atine. 


small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 
two, average 7 words per line. Minimum 
charge for one insertion 3/-. 








SITUATIONS VACANT AND WANTED. 





NOREMAN PATTERNMAKER, good organiser, 
who has made a _ special study of modern 
machine-moulding, desires change or advisory posi 
tion between pattern-shop and foundry. - Box 344, 
Offices of THe Founpry Trave Jou RNAL, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2. 
\ row L DER oy Core-maker situation ; 
ss thoroughly experienced in all foundry work ; 
could run small foundry to pay at reduced wage for 
permanent position; real worker and best attention 
given to firm’s interest; satisfaction assured ; distance 
no object if reliable.—‘* Constant, Westleigh, 
Micawber Avenue, Hillingdon, Middlesex. 
\ DVER TISE R, holding — ee and Research 
degrees in Science, » 32. considerable technical 
ind commercial e sullen partionlasts in Non-Ferrous 
work, having been Works Manager and Research 
Metallurgist for several years, seeks position with pro 
vressive firm desiring to increase quality and quantity 
of output.—Apply, Box ‘‘C. Q.,” Offices of THE 
FounpRY TRADE JOURNAL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 


see rm 











RON FOL NDRY For man and Core Shop Charge- 
hand wanted; piecework shop; machine moulding 

ind jobbing work of the highest class; state fully 
class of work experienced in, sands, etc., age and 
alary : shop employs about 50 men; London district ; 
young men without experience as supervisors will be 
onsidered if they have had good technical and prac 
Apply. Box 362. Offices of THE 


JOURNAL, 5 


tical experlence 
Founpry TRADE 
Street, Adelphi, 


Bessemer House, 5, Duke 

London, W.C.2. 

B* ASS FOU NDRY on veman, for shop near London 
employing 10 to 15 men and making first-class 
ius in smal fhe medium weights for engineers’ 

use; must be able to produce sound castings to War 

Office and Admiralty specifications.—State very fully 

experience, practical and technical, age, salary, ete., to 





Box 364, Offices of THe Founpry TRrRApE JOURNAL, 
Bessemer House. 5, Duke Street, Adelphi, London, 
W.C.2 

PATENTS. 





ATENT YOUR INVENTIONS, Trade-mark your 
Goods. Advice, Handbook and Cons. free.—B. T. 
Kine, C.1.M.E. (Regd. Pat. Agent, G.B., U.S.A., and 
Can.), 146a, Queen Victoria Street, E.C.4. 38 years’ 








refs. ‘Phone 682 Central. 
MACHINERY. 
higsh yg one PLANT, &c. 
One par of MODERN REVERSING MILL 
ENG INES by Messrs. Lilleshall Co., Ltd.; direc: 


lriven, ' ith pai 


ot cylinders 32 in. diameter x 4 t 
troke, piston valve type, link motion, on massive 
virder bed: stop valve, reverse valves, drain cock, etc. 

“POWER FI L HOR IZONT AL DOUBLE GEARED 
STEAM WINCH, by Clarke, Chapman & Co.: 4 ey's. 
11 in. diam. by 12-in pond diam. of drum, 2 ft. 
6 in. x 3 ft. face. 

Two HORIZONTAL DOUBLE GEARED STEAM 
WINCHES, by Clarke, Chapman & Co.; 7-in. eyls., 
12-in. stroke: drum, 24 in. diam. x 33 in. face. 

Seven Nearly New HOISTING AND TRAVER- 
SING PETROL WINCHES, by Hy. Bergerat & Co., 
for loads up to 10 ewts.; two independent barrels. 

POWERFUL MOTOR - DRIVEN WINCH, by 
Clarke, Chapman & Co. : drum, 3 ft. 6 in. diam., 3 ft 
face; driven by Motor, 450 amps., 100 volts, 520 revs 

LANCASHIRE BOILER, 28 ft. x 8 ft. diameter; 
reinsure 100 Ibs. pressure, 

LANCASHIRE . BOILER, W ft. x 7 ft. 6 in. 
diameter ; reinsure 120 lbs. pressure. 

25 Open-top RIVETED STEEL CISTERNS, each 
about 8 ft. long x 8 ft. deep x 8 ft. wide; ‘plates 
3/16 in. thick; capacity, 5,200 gallons each. 


CATALOGUE OF STOCK MACHINERY, 6,000 Lots. 
Free on Application. Inspection Invited. 


THO W. WARD, LTD.. 
ALBION WORKS, SHEFFIELD. 


MACHINERY.—Continued. 


WANTED, Tilting Furnace, 240-300 lbs. capacity, 
also Tilting Furnace, 500-600 Ibs. capacity. 





Box 366, Offices of THe Founpry Trape JourRNAL, 
Bessemer House, 5, Duke Street, Adelphi, London, 
W.C.2. 





W3STED,. 4-Ton Electric Steel Melting Furnace 
for Supply 5,500 volts, 3-phase, 25 cycles : 


please quote price and state condition and type of 





furnace.—Box 368, Offices of THe Founpry TRApE 
JOURNAL, Bessemer House, 5, Duke Street, Adelphi, 
London, W.C.2. 

WANTED, small Cupola, 2 tons capacity ; must be 


in good condition.—Box Offices of THE 
Founpry Trape Jou RNAL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 





VERHEAD TRAVELLING CRANE (HAND). 
One 3-ton S/H Overhead Travelling Crane, 
41 ft. 5 in. span, three operations by hand, by Morris ; 
price £60 f.o.r.; span easily shortened.—Further par- 
ticulars, write Box 370. Offices of THe Founpry 





TrapeE JourNAL, Bessemer House, 5, Duke Street, 
Adelphi, London, W.C.2. 

GAND MIXERS.—New and secondhand. Ask us 
7 to quote.—W. Breatey & Company, Lrp., Russell 


Street, Sheffield. 





NIVE-FOOT THWAITES’ CUPOLA, used three 
months, melt about 8 tons per hour, complete 
with Sirocco blower and new set of lining bricks, 
height of cupola over all 33 ft., drop bottom and 
wind beit ; just as good as new; £140. Buy from me 
and save money.—A. Hammonp, “ Boxted,’’ Slough. 





A FEW NEW ITEMS—CHEAP TO CLEAR. 


5 ton EVANS geared ladle .. £44 


30 ewt. EVANS geared ladle .. £24 
Constructional Cupolette & Fan £30 
Millett type cokefired corestove £16 
250 Ib. Allday’s Tilting Furnace £30 
Buy from me and Save Money. 
‘* BOXTED ” SLOUGH. 


‘NOR SALE, Two Britannia Jer Ram Moulding 
Machines; capacity, 10 ewt. at 80 lbs pressur2; 
pattern draw 8 in.; condition as new; price, £50 each. 


ALEX. 


HAMMOND 














Box 360, Offices of the Founpry Trape JouRNAL, 
Bessemer House, 5, Duke Street, Adelphi, London, 
W.C.2. 

MISCELLANEOUS. 

PATTERNS.—Inquiries solicited; quotations by 


return ; quick delivery. Castings also supplied, if 
required, in all metals.—CLEGHoRN & Co., Spring 
Gardens, Worcester. 








J & R.FLEMING, LT? 
Wholesale . 

Suppliers of Z ) 

rues aut oes SAFETY GOGGLES sooo <xdaue 


T HINDER FOR EVERY JOB. 


146 CLERKENWELL ROAD, LONDON. ecz 























JOLT RAMMING MACHINES. 


One No. 0 BRITANNIA with pattern draw - £18 
Two No. | BRITANNIA with pattern draw, ea. £32 
Four TABOR plain shockless 4” jolters, ea. £16 
One EVANS shockless 32” < 24” turnover jolter 

with 12” pattern draw, fine machine - - £90 
One TABOR (14” cyl.) shockless 48” x 32” 

turnover jolter with 26” pattern draw - - £180 
Two MACDONALD (7” cyl.) turnover jolters 

to take boxes 40” 24” Ajax type- - ea. £120 

All above Machines are in GOOD condition. 

BUY FROM ME & SAVE MONEY. 


ALEX. HAMMOND, 
FOUNDRY MACHINERY MERCHANT, 


“ BOXTED,” SLOUGH. 
*Phone: 287 Slough. 
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SUNN NTNU TOE EUE UT TATUE VETTE TATE TEATS 


Telegrams : ““ THROWER, GLASGOW.” 











[ALBERT SMITHa.ce imusc suman 


Telephone: 5909 CENTRAL. 





METAL RECOVERY MACHINE 
WITH MAGNETIC SEPARATOR. 


UNVUDAVOVIVOVOVOVO TOTO OVOEUTO VOTE TA TUTTO TATA 


TTTLLLLLULULUEULLULLLLLU LLLP WP 


Head Office: 60, St. ENOCH SQUARE, GLASGOW. 








FOUNDRY 






E. ROPER & GO, North St., 
TELE 2eone; fnux- KEIGHLEY. 











PIFTIN COREBINDER 


A FINE DRY POWDER. 
Cores made with “ PIFTIN * COREBINDER are 


extremely strong and can be handled freely and 
kept for weeks without deterioration. Can be cut 
or filed, removed easily from the casting, and 
being quite porous, entirely prevent blowholes. 
COMPARE WITH OTHERS AND 
BE GUIDED BY RESULTS. 


A 7 |b. sample, sufficient to treat 3 cwts. of sand, 
sent free on application to 


PIFTIN LIMITED 


94, Moorgate, London, E.C.2. 
"Phone ; London Wall 7113. 


"Grams ; “ Russesco,” 











BRASS RECOVERY 
MACHINES 


are the last word in the 
Treatment of Brass Foundry 


ASHES AND SKIMMINGS. 


If you don’t want to lose 
what your Competitor is 
saving, you must write to us 
about it now. 


We are at your Service. 








. 


— 


TUTTLE EEE PC CL 


Something New in 





Foundry Blackings. 





“SLEEKBLACK” 


(Trade Mark) 


Sleekblack is not ORDINARY BLACKING, 
but is a scientifically prepared blacking embody- 
ing a NEW DISCOVERY, which improves 
the sleeking properties and renders ordinary 
blacking equal to the BEST of NATURAL 
PLUMBAGO. 


After extensive Fxperiments and trials these dis- 


coveries have been embodied in SLEEKBLACK. 


For a limited period we are offering trial samples 
of one hundredweight, carriage paid to any 
station in Great Britain for 45/-. 


Send for quotations 
for bulk supplies. 


THE SLEEKBLACK MANUFACTURING COMPANY, 
14, DUKE STREET, KILMARNOCK, SCOTLAND. Phone: ¢6 


MTORR PUPP OE 
MUTTERED Co CC 


STUNNUUUANUNGUUNNUUUNUUUNUUUUTUUUUTUUUUU UNO UUUUUOUALUUAU ENTE 


t 
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THE WELLMAN 
TOTALLY ENCLOSED 
FOUNDRY CRANE 
TROLLEY. 





TDD 


ti 4 


Ti 


PrN 





\I| 





TTRTARAR EE RAR EL 


it 


ELECTRIC ren CRANES 


Our Standard Electric Overhead Travelling Cranes have been designed primarily to meet the 
requirements of Iron and Steel Foundries. All gears are totally enclosed, ensuring long life under 
arduous working conditions in the Foundry atmosphere full of dust and grit. All parts are inter- 
changeable. Replacements from stock. = 


= THE WELLMAN SMITH OWEN ENG. CORP. Ltd. = 


TELEPHONES : 36-38, Kingsway, LONDON, W.C.2. TELEGRAMS : 


Holborn 2588/2, WORKS $3 22 DARLASTON, 5S: Staffs. “Principium, Westcent, London.” 


TT 


TTT ii 


TULLE 


= : 
TTT} 
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The only Hand Jolt Ramming Machine in the World 


Mey DENBIGH cn 


No 


Power 








Required 


MC Takes Boxes Load Pattern Draw 
Ne. © «.cs0.05- 12” wide 16” long 14 cwt. 6” 
WT sedation ae a ee ge 2 6” 
Y eee wv. Bess 6” 
ee a So me a 8” 
mC Takes Boxparts Load Pattern 
anyweight Draw For further particulars apply: 
No. 0 ......--» 10 to 12” wide 3 to létcwt. ( 4 
Aprenee Witold. £. w 3 w 4 and The DENBIGH ENGINEERING Co., Ltd. 
2 coronene 0 to 1 » $6 » : » | . PATENTEES AND MANUFACTURERS, 
ae yf S 6 et Horseley Heath, TIPTON. 


, ee 18 to 36” : x . ” «x 24° *Phone: 86. "Grams : “ Denbigh.”’ 
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LILLESHALL (COMPANY LIMITED. 
Found d F aliti RAN 

Ca eee ee ee 

PIG IRON wesc CR» 


Cylinder Quality a Speciality. 
as supplied for high-class Locomotive, Marine and Motor Cylinders. ane 
8 2 


ALL MINE HOT BLAST PIG IRON Fore qin, ILLSALL 








CYLINDER IRON A SPECIALITY, as supplied for high class Locomot or Cylinders. H B 
PRIORS LEE rec Near SHIFNAL, SALOP. 
Telephone—28 OAKENGATES. Telegrams—LILLESHALL, OAKENGATES. 




















Te_ecrams: *“*IRON BILSTON.” 


West Midland Refining Go., 


rn 


COLD BLAST IRONS 


ry 1 ¥ at ie a . mI Se 
A for Chilled Castings. 4-5 
age Oo 
see Chills and analysis guaranteed. Z r 
; | 
OO Cl | 
CM] Ze 
oe CHARCOAL Ht 
ime O 


LLL IL LLL 


REFINED HEMATITES 
for Malleable Castings. 














BLACKINGS “Carlton” Patent 
PLUMBAGO ae i ae 
COAL DUST Blacking 

' CHAPLETS 
NAILS and SPRIGS 
AGENTS FOR 
; . CORE GUM 
GLUTRIN STRAW ROPE 
&ec., &c. 


THOMAS WILKINSON & (CO., LTD., MIDDLESBROUGH. 
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HEAT TREATMENT 


UNDER 


IDEAL CONDITI ONS 
™~ 2 


























 BIBBONS’S xew varexr 


REGENERATIVE GAS FURNACE AND 
PATENT FURNACE CHARGING MACHINE 


REDUCE crrstizixc COSTS 


Illustrated Lists and 
Full Particulars from: 


Gibbons Bros. Ltd., pindate Works, DUDLEY, Worcs. 
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Keep your Cupolas in 
good running order 
by using 









The purest 





refractory material. 
For lining Cupolas, 
Ladles, Converters and 


wherever refractory material 





is used. 











For pamphlet No. 3 and full particulars write to -— 


_ | ROBSON REFRACTORIES LTD. 


No. 1 North Road, 
DARLINGTON (Durham). 
Telephone: 2405. Telegrams: Cupoline, Darlington 


who have storage places at Leith, Middlesbrough, Newcastle-on- 
Tyne, Garston, Liverpool and Newport, Mon. for your convenience. 
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The “GEM” 
FOUNDRY EQUIPMENT Mould Drying 
mp. 


For Paraffin 
Only. 





Can be supplied 
with larger Bur- 
ner for Cupola 
Lighting. 


Woodward Bros. & Copelin, Ltd. 
Oakhill Road, Sutton, Surrey. 














BAILEY’S | 
TRANSVERSE 
TESTER 33 


FOR THE FOUNDRY. 
Tests Bars of Cast Iron, Bronze, Etc. 


Testers for all Materials, Oils, ete. Air 
Compressors, Pumps, Reducing Valves. 


SIR W. H. BAILEY & Co., Ltd., Manchester. 











SPECIALISTS 
In This Class of Work. SUPERIOR SILICA BRICKS 


ALLDAYS & ONIONS Ltd. “eae 


GT. WESTERN WORKS——BIRMINGHAM. H. & H. E. SMART, KIDWELLY. 




















Butterworth Bros. Ltd., LEGGE’S IRON CEMENT 


Established 1863, “twa 
STANDARD GRADE 1/- Ib. 


We shall be pleased to send par- 
ticulars, or name of nearest agent. 


Manufacturers of 
* Bull- xoncll & “Tenax” 






Cr F. THOMPSON LEGGE & CO. 





for High Pressures 





















LUBRICATORS ACCURATE 
oi PATTERNS 
MACHINERY for all branches of ENGINEERING. 
GLASS Send for estimates 
Newton Heath Glass Works, FURMSTON & LAWLOR 
MANCHESTER. ‘Phone 185. BIRD’S HILL - LETCHWORTH. 























ROBERT HEATH & LOW MOOR LYtp., 


MANUFACTURERS OF 


GENUINE COLD BLAST 


LOW MOOR SUITABLE FOR 
IRON WORKS PIG IRON THE FINEST 


5 (No Hot Blast Stoves at the Plant.) CHILLED ROLL 
io MO le Tr 
smag,,,, YORKSHIRE CASTINGS, 
"hones — . 
=f BRAND—LOWMOOR-C-B SPECIAL QUALITY 
Bradford 1069 . ' 
Tel.: “Iromworks, Low Moor Approximate Analyses. CYLINDERS, AND 
Yorkshrre " “ \ . . ' y 
. No. l No. 2 No. 5] No, 4 N . No. ¢ Mot led 
ee a: - Lem Combined “x ; ss and White CAS TINGS 
pre. oe n  .. 0.59 0.56 0. } 50t00.75 0.65t00.75 0. 2. 3, ya) a 
Imperial Combination —Caon = ot OG 28510294 27010280 26010270 20010240 Ni REQUIRING 
LONDON : Silicon 130° to 1.50 1.20 to 1.50 0.8010 1.20 0.50 te 1.10 0.45100.70 0.45 to 0.50 GREAT 
96 Cannen Street, E.C4 Sulphur 0.042 to 9.07 0.02 to 6.08 0.0410 0.10 0.1510 0.07 0.1510 0.12 0.17 to 0.20 


LIVERPOOL : phort ‘ 0.35 00 0.45 0.35100 8 0.351t00.1 0.35 10 0.50 0.35 100.50 
ont Gaetan | 1.20 to 0.90 0.70 to 0.95 0.65 to 0.85 0.70 to 0.80 0.40 to 0.25 STRENGTH. 
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SUPERIOR OUGHTIBRIDGE 





ALSO. “ SILCO’- smca” ack ‘LININGS FOR 
ue _ CUPOLAS. CONSIDERED SUPERIOR To FIRECLAY, 


LTD: 


ae 
eae RAM St i ‘ ay ‘ £454 4 RL FR EPHONES 
* @ILiGa, OugHTIBRINEg?M, yi. pio Bee 20... BRO Os OE ie a oS HTIRM BOR, 
Po z 7 3% SAG : eed ry a et SEES ee aires. AES Bi ot 8 8 at Es apy eis x 


FERRO-ALLOYS 


OF EVERY ANALYSIS FOR ALL PURPOSES. 
IMMEDIATE DELIVERY FROM LARGEST STOCKS IN U.K. 

















CHROMES, SILICONS, TUNGSTEN, 
 mouvapen ph ag Be PORTANT WHERE ESTIMATES 
( ALUMINIUM, TANTALUM, COBALT, Etc. OF VALUE ASE DETERMINED 


BY WEIGHT, LOSSES DUE TO 
UNRECORDED INACCURACIES 


ARE NOT ERABLE, 
METALS {Sunomiun, pan a TG THERSFORE THE VALUE OF 
CHROMIUM, COPPER, MANGANESE. ACCURACY IS INDISPUTABLE. 


ORES, MINERALS, ETC. THE CONSISTENT ACCURACY 


AND ALL-ROUND EFFICIENCY 


WATSONS (METALLURGISTS) LTD. “AVERY welemme masnmss 








‘ IS THE RE*SON WHY THEY 
Head Office: LANCASTER ST., SHEFFIELD. | ee eee, ee Te 
London Offiee: KERN HOUSE, KINGSWAY, W.C.2. MARKETS OF THE WORLD. 


Works: PLATT STREET, NEEPSEND, SHEFFIELD. cians eek cine Gieeie: 


MAKERS OF WEIGHING, COUNTING AND 
TESTING MACHINES FOR EVERY PURPOSES 








SHROPSHIRE IRON Co., Ltd. 


Works .— London — 
Hadley, Shropshire. 145, Cannon St., E.C.4. 
Telegrams — Telephone — 

Sun, Wellington, Salop. 1r Wellington, Salop. 
Sunbrand (Cannon), London. 5959 Central. 


BARS, HOOPS, SECTIONS & WIRE 


in IRON, STEEL, COPPER and BRONZE. 








tWewe~ 





ae 


AVERY 227N TUB WEIGHING 


° ° MACHINE. he 

Galvanised Telegraph, Telephone, Cable and Trolley Wire AN ESSENTIAL FOR EFFICIENT * N4 

To all Specifications. ‘a FOUNDRV MANAGEMENT a | 

Contractors to H.M. Government (Admiralty, G.P.O., India Netcare nampa ; a 
Office, War Office, Colonies), English and Foreign Railways, &c. 


BEST H.C. COPPER & BRONZE WIRE a speciality. 


Medals :—Sydney (Bronze) 1879, New Zealand (Gold) 1882, 
Liverpool (Silver) 1886, Adelaide (Gold) 1887, Franco- 
British Grand Prix (Highest Award) 1908. 














Ground Ganister, 


Steel Moulders’ Composition, 
| Silica Bricks, Refractory Goods. 











PICKFORD, HOLLAND & Co., Ld., SHEFFIELD. 











UM 
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age = an 


T hat is w hy there, resisting acid 
“Ruskilla” is fumes, moisture, &c. 

efficient. It neutral- Rid your Foundry 

ises the rust particles plant and buildings 

present at appli- of rust! 

cation, and prevents Write to-day for price 

further action. Gnd sameie. 

le gets down to ATLAS PRESERVATIVE 


sound metal and stays London, S.E.8. 


ATLAS 


LL 








IRON & STEEL PAINT. 





THE “BREAKIR”’ is the 


most Simple, Reliable, and Efficient 
SAND MIXER on the Market. 


LOW power consumption. 


CLEAN and sounder 

Castings, therefore a 

good investment. 
CAPACITIES: 

1 to 6 tons per hour. 








Ask for Illustrated List, 


W. BREALEY & CO., LTD., 
Russell Street, SHEFFIELD. 











ERITH LOAM 
J. PARISH & CO., 

















l 


The Cheapest and 
Most up-to - date 


DOWELS 


on the Market. 


ineset ors — 
Ag 


J.TURNER & SON 


28, PLUMPERS ROAD, 
SHEFFIELD. 











BALDWINS LTD. 


G.P.O. Box No. 286, Baldwin House, 
67 69& ai Queen Victoria Street, London, E.C.4. 





GALVANIZED and SELF-COLOUR RIVET- 
TED and WELDED. 


TANKS AND CISTERNS 


for Oil ond Water Storage. 


CORRUGATED and PLAIN SHEETS. 
KEGS, DRUMS & CANS. 


GALVANIZED PETROL STORAGE SAFES. 























YORKSHIRE PRODUCTS 


TRY BAWTRY SAND. 
CORES EVEN GRAIN, LOW ALKALIES. 


SUPERIOR TO SEA SAND. 


SAMPLES & | YORKSHIRE AMALGAMATED PRODUCTS LTD., 
ANALYSIS 27, WATERDALE, Phone : 
FRERF DONCASTER. 791, 792 











JOHN HALL & CO., 


OF STOURBRIDGE, LIMITED, 
on, rena. 





Manufacturers of 


FIRE BRICKS, BLAST 
FURNACE BRICKS 
& CUPOLA BRICKS. 














MANUFACTURERS OF 
COMPLETE 


RoLuiNe Mitt Pants 


IRON Steet Correr ec 


ano O1rHerR Metacrs 


aa, MANUFACTURERS OF 


“cm ROLS 


ROLLS TURNED 
TO ANY SECTION 


Machine Mane TooTH WHEELS & PINIONS WITH S >TRAIGHT O8 HELICAL TEETH 





“A 


ee 











UM 








UM 
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The SHOTTS IRON COMPANY, Ltd. 


=. 1,CastleSt., Edinburgh. 


, e 
tpt gee ‘ be be 8632 Cent. Telezrams : “ Shotts,” Edinburgh. 

































































#,° ey Branch Office— 


141, West GeorgeSt.,Glasgow 
Approximate Analyses of SHOTTS PIG IRON 


FOUNDRY AND FORGE QUALITIES. 


Graphitic Combined 
lron, Cc arbon. Carbon. Silicon, Sulphur. Ph »s Mang. 

° o 0 ° ° ° 

No. | ee oe ee ee 91.38 3.30 a 3.25 02 70 1.10 
3 Soft ee - a 91.67 3.40 .20 2.90 03 70 1.10 

No 3 Medium ee ee i 91.95 3.25 35 2.60 05 70 1.10 
No. 3 Hare we - - 92.49 3.00 AS 2.30 06 70 1.00 
No. 4 Soft. sie os és 53.03 2.90 59 1.80 07 70 1.00 
No. 4 Hard a - on 93.60) 2.75 6) 1.40 10 70 90 
Mottled oe ae a 93.95 2.00 1.50 90 AS 70 80 
White ; = - j 94.35 60 2.80 55 ww 70 70 


Compositions other than the above supplied to specification. 


In addition to PIG IRON we are producers of the following :— 


Coal for Steam, Gas and Household purposes. 

Limestone for Blast Furnaces and Foundries. 

Lime for Building, Agricultural Purposes, etc. 

Slag for Ballasting and Road Making broken to sizes 
to suit purchasers. 

Shotts Brick for Building Purposes. 











FOUNDRY REQUISITES. rRON 
Try our REFRACTORIES. ASTI | ¢ 
conttes or Silica Bricks and Blocks (any shape or size). 


Ss, Cements, Ganister.—Le! us have your enguiries. 
ONE POUND TO ONE TON. 








THE CLEVELAND MAGNESITE & REFRACTORY co,, LTD., 


Normanby Brickworks, Normanby, Eston, Yorks. 














CAST IRON PIPES 












& SPECIALS FOR ALL PURPOSES 


MACHINING UNDERTAKEN 
MODERN PLANT — ENQUIRIES INVITED 


TELEPHONE : TeLecrams: 
Stocnron-on-rees 741. KINNELL , THORNABY-ON- TESS. 


CHAS.P.KINNELL & C9 LTO 


VULCAN IRONWORKS 


Grain Chill and Steel ROLLS, 
HEAVY CASTINGS. 


IRON up to 100 Tons. STEEL up to 40 Tons. 
Special Air Furnace. Siemens’ Steel Only. 


R. B. TENNENT, Limited, 
COATBRIDGE, N.B. 














THORNABY-ON-TEES 











Fhovre'’§ Something LOL 
among these — Yee 


Blacking, Coal Dust, Plumbago, Charcoal, Core 
Gum, Terra Flake, Gannister, Core Oils, Sea 
Sand, Moulding Sand, Iron Cement, Brushes, * 
Bellows, Buckets, Chaplets, Core Ropes, Core 
Tapers,¢ Ladles, Crucibles, Cupolas, Riddles, 
Sprigs, Spades, Carborundum Bricks and Wheels, 
Ferro-Aluminium, Blacking Bags, Foundry Plant, 
Ete., Etce., Etc. 


F.L. HUNT & CO., 56, 58, 60, Chapel Street, Salford, Manchester. 
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BRITISH MOULDING MACHINES 


AND FOUNDRY EQUIPMENT. 


No. 1. “Coventry” Turnover Jar Ram Moulding Machine. 
The most efficient machine, built to stand rough usage 
WRITE FOR CATALOGUE TO — 


Britannia Foundry Company, Ltd. 


COVENTRY, ENGLAND. 











A REVOLUTION IN 
FOUNDRY PRACTICE 


The “SCOTT” eatent 
ELECTRIC BUMPING MACHINE 








LAURENCE, SCOTT & CO., LTD. 


Telegrams : “ Gothic, Norwich.” NORWIC H, Eng. ABC. ee pedir _ 
Telephones : 1362 & 1363. Established 1883. Engineering e, ition. 














